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PORTABLE 


THE ULTIMATE IN ACTIVATED THERAPEUTIC BATHING 


It’s the ONLY home-use 
HYDROTHERAPY 


with pulsations that reach 
AROUND, OVER, UNDER, IN-BETWEEN 


fingers and toes! 


PHYSIATRIST 


Position open for diplomate or eligible in 
comprehensive 100-bed rehabilitation center. 
Medical school affiliation. Opportunities for 
research and teaching. Primarily clinical 
practice without administrative duties. Fi- 
nancial arrangements open. Apply Director, 
Rehabilitation Institute of Metropolitan 
Detroit, 261 Brady St., Detroit 1, Mich. 


Adjustable 
from mild to intense agitation, it 
requires no nearby water or 
waste disposal + Just plug it in - 
Safe to use + Thermostatic heat 
keeps water at controlled tem- 
perature + Light weight, textured 
aluminum with sturdy plastic 
container > 5 year guarantee plus 
factory service + 75 watts, 118 
volts, AC. 12x 13x15 high. 


Model 26... a therapeutic product of 


PHYSICAL THERAPIST 


New York Polyclinic Medical School 
and Hospital expanding physical 
medicine and rehabilitation depart- 
ment. General rehabilitation prob- 
lems. Good salary with increments, 
sick leave, paid vacations, partial 
maintenance. Apply Personnel Office, 
345 W. 50th Street., New York 19, 
N. Y. CO 5-8021. 


Immediate placement for additional quali- 
fied physical therapists (male or female) for 
physical medicine and rehabilitation insti- 
tute serving two hospitals in largest centrally 
located industrial center in Illinois. Full time 
medical supervision, 40 hour five day work 
week, excellent salary range and additional 
benefits. Write: Business Manager, Institute 
of Physical Medicine and Rehabilitation, 
619 N. Glen Oak Ave., Peoria, Ill. 


OPPORTUNITIES AVAILABLE 


WANTED: PHYSICAL THERAPISTS: (a) To serve as chief or 
staff; department directed by Board physiatrist; 600-bed 
general community hospital; Pennsylvania. (b) To head de- 
partment, 500-bed general hospital; attractive city outside 
U.S.; climate delightfully equable. (c) Staff; 300-bed hospital, 
well equipped department serves 40 patients daily; university 
town, South. (d) Preferably man to head department, 22-man 
group; town, 100,000 near several large cities; Mid-South. (e) 
Male: rehabilitation treatment program under medical super- 
vision; new million and a half wing recently placed in oper- 
ation; large teaching hospital; staff of 35 physical therapists; 
preferably man with degree able to handle administration of 
department under medical director; $7000. (f) To take 
charge of department, crippled children’s hospital; preferably 
one who enjoys working with children; will work under 
guidance of chief surgeon; large city, South. For further 
information regarding these opportunities, please write 
Burneice Larson, Medical Bureau, 900 North Michigan, Chicago. 
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GRADUATES OF APPROVED 
SCHOOLS FOR PHYSICAL THERAPISTS 


for 
California State Hospitals 
Veterans’ Home 
Schools for Handicapped 


Registration with 
California Medical Board required 
No experience needed to start at $415 in mental 
hospitals and Veterans’ Home; promotional op- 
portunities to $530. Streamlined examinations 
twice a month in San Francisco and Los Angeles 


STATE PERSONNEL BOARD 


801 Capitol Avenue, PT 70 
Sacramento, California 


FOR SALE 


Ten year oi' and gas leases issued by the 
State of New Mexico on State owned lands 
in areas where new wells are now drilling. 
Price $7.50 per acre in multiples of 40 acres 
or more. 


OFFERING CIRCULAR ON REQUEST 


PETROLEUM LEASE CORPORATION 
1346 CONNECTICUT AVENUE, N.W. 
WASHINGTON, D. C. 


Copies of 


many back issues of 


THE ARCHIVES 


are still available. 


For issues desired and prices, 
write to 


AMERICAN CONGRESS OF 
PHYSICAL MEDICINE 
AND REHABILITATION 


30 Nortu MIcHIGAN AVENUE 


Cuicaco 2, ILLINOIS 


PROGRESSIVE 
RESISTANCE 
~ EXERCISE EQUIPMENT 


Elgin Exercise 
Unit Model 
No. A-1500 


» especially designed for the 
administration of over 100 therapeutic exercises! 


It has been proven that exercise therapy must be ac- 
curately controlled if the desired end results are to be 
obtained . . . Elgin, the original designers and manu- 
facturers of Progressive Resistance Equipment, offers 
the only complete line of exercise equipment designed 
to meet these requirements. The Elgin line has been 
developed, in a scientific manner, to give Doctors and 
Therapists the correct clinical tools with which to prop- 
erly administer exercise therapy to both surgical and 
non-surgical patients. 

It provides a wide exercise range, from simple func- 
tional exercises to the most highly definitive focal exer- 
cises. This equipment also provides a means for an 
effective and efficient out-patient clinic for patients 
requiring therapy. An Elgin sales consultant would ap- 
age the opportunity of assisting you in planning 
‘or the inclusion of Progressive Resistance Exercise 
Equipment in your physical therapy department. Write 
today for complete information. 


ELGIN EXERCISE UNIT ELGIN LEG EXERCISE 
Model No. AB-150 (Ankle) Mode! No. LE-125 


Write today for information on the complete 


line of Elgin Exercise Accessory Equipment 
@ and Therapy Techniques, request Catalog 200. 
r 


EXERCISE 
APPLIANCE CO. 
P.O. BOX 132 « ELGIN. ILLINOIS 
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effective muscle stimulation 


ithout patient discomfort 


The MS-300 is ideal for electrical stimulation of enervated 
muscle tissue. This compact unit produces a modified 
square wave pulse with a width of approximately 500 
microseconds. Muscle contractions are obtained with vir- 
tually no skin sensation. Pulse rate may be varied from 
1 to 85 per second to insure the most effective therapy 
for the condition being treated. Either individual con- 
tractions or a smooth tetanic contraction may be produced 
by simple adjustments of the rate control dial. Pulse width 
remains constant regardless of rate or amplitude changes. 


For complete information on the MS-300 see your local 
Burdick representative or write directly to the company. 


‘i THE BURDICK UT-400 PULSED ULTRASONIC UNIT 


a i Used with the Burdick MS-300, UT-400 offers an 
Voor Be ideal method for combining ultrasound and 
electrical stimulation. FCC approved. 


THE BURDICK CORPORATION 
MILTON, WISCONSIN 

Branch Offices: NEW YORK * CHICAGO * ATLANTA * LOS ANGELES 
Dealers in all principal cities 
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Georgia Warm Springs Foundaticn 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
In the Care of Neuro-Muscular Disease 


This course is open to graduates of approved schools 
of physical and occupational therapy. Such graduates 
must be members of the American Physical Therapy 
Association and/or registrants of the American 
Registry of Physical Therapists, or members of the 
American Occupational Therapy Association. 

Entrance Dates: First Monday in January, April and 
October. 

Course | — Emphasis on care of convalescent neuro- 
muscular disease with intensive training in functional 
anatomy, muscle testing, muscle reeducation and use 
of supportive and assistive apparatus. This course is 
complete in itself. 


Course I! - ~ Three months duration with Course I 


prer ite on care of severe chronic 
cA thoroughly modern with intensive training in re- 
E sumption of functional activity and use of adaptive 
apparatus. 


private Spa under 


In-Service Training Program — Fifteen months dura- 
tion at salary of $225 per month plus full mainten- 


“ “4 : ance, increasing to $250 per month at the completion 

conservative medical j of nine months. This program includes training in 
Courses I and II. 

roy Tuition: None. Maintenance is $100 per month 

supervision (except those on In-Service Training Program). For 


scholarship to cover transportation and maintenance 
for Courses I and II, contect The National Founda- 


/, i tion, 800 Second Avenue, New York 17, New York. 
(Scholarships require two years of experience.) 
= For further information contact : 
ROBERT L. BENNETT, M.D. 
HOT.SPRINGS, VIRGINIA $3 Executive Director 
&, Georgia Warm Springs Foundation 
B. Jarmo D., Medical Director - WARM SPRINGS, GEORGIA 


for efficient, 
economical service 


Combination ARM, LEG 
AND HIP TANK, Model 
HM 650 . . . Stationary, 
stainless steel unit for 
hydromassage and sub- 
aqua therapy. Water 
mixing valve is thermo- 
statically controlled. 


LITERATURE ON REQUEST 


Combination THERAPEUTIC 
TANK AND POOL, Model HM 
1200 . . . A special stainless 


steel tank permitting a com- Hudgins MOBILE SITZ 
bination of passive and vol- BATH, Model SB 100 
untary exercise with hydro For hospital, clinic or of- 
and manual massage, while fice use . . . sturdy stoin- 
avoiding the necessity of at- less steel — — — 
tendant entering the water. 
(eptional) maintains tem- 
ELECTRIC a 
CORPORATION 


Reach Road, Williamsport, Pa. 


| 
| | 


accessory equipment 
for recording 

and photographing 
available. 


MODEL M1 
ELECTROMYOGRAPH 


anew, compact instrument for 
clinical and laboratory applications. 


Write for | e Size = 9” Xx 18” X 15° 


descriptive literature 
and prices on: ® Weight — 25%# 
ELECTROMYOGRAPHS 
ELECTROENCEPHALOGRAPHS « Frequency Range —10-6000 cps 
STRAIN GAGE AMPLIFIERS 
RECORDER PAPER j 
Noise Level —6 microvolts 


SHOCK THERAPY EQUIPMENT Rejection Ratio —16,000/1 


MEDCRAFT ELECTRONIC co 
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TOMAC GENERATOR TOMAC DIATHERMY 


TOMAC LOW VOLT GENERATOR 


RP best source for ALL 
electro-medical equipment 


R/P provides the physician and therapist not only with the most advanced and complete electro- 
medical instruments, but also the advantages of single-source purchasing. In addition to the ex- 
clusive Tomac Electrotherapy equipment illustrated, R/P, as a national distributor of major lines, 


offers all types of diagnostic and therapeutic equipment for limitless treatment potential. 


@ NEW TOMAC STANDARD DIATHERMY UNIT 

All applications of medical diathermy are possible with this 
new compact unit—convenient, adjustable induction electrode, 
inductance cable, air-spaced condenser, cuff, pad, sinus mask 
and other electrode designs. Easy-to-read controls are per- 
manently marked. All power tubes are specially designed for 
exceptional durability. Unit meets all FCC requirements. Tan 
deluxe cabinet. 120 volts, AC. Guaranteed one year. 


No. 1565A—Each 


@ TOMAC PORTABLE ULTRASONIC GENERATOR 
This 28 Ib. unit is so conveniently portable and compact it may 
be carried from patient to patient. It may be hung on the wall 
or used with No. 1701 Tomac Cart for greater mobility. The 
Tomac Ultrasonic Generator is available with straight or an- 
gulated hermetically sealed treatment heads. Underwater 
treaimer.t accessories (No. 1702) include a 90° deflector with 
2 suction cups and transducer holding handle. 
No. 1707—Including wall bracket: 
with angulated sound head. . 
with straight sound head 
No. 1702—Underwater treatment 
accessories.............. 


@ TOMAC MOBILE LOW VOLT GENERATOR 


This low volt therapeutic generator provides current for: 
comfortable stimulation of normal nerves and muscles, effective 
muscle stimulation with denervation present, ion transfer 
therapy, muscle and nerve testing and medical galvanism. The 
unit has two generating sections, separate circuits for AC 
stimulation and DC therapy that may be used simultaneously. 
Unit has eleven calibrated frequencies. There are individual 
meters for AC and D®© circuits, separate test terminals and 
switch with easy-to-operate control panel. 
No. 1721—Each 


No. 1722—Stand, each 


*Less 10% 
institutional discount 


For complete information on this electrotherapy 
equipment, consult your Rehabilitation Products 
representative or write our regionai office nearest you. 


The Place To Go For The Names You Know 


Rehabilitation Products 


A Division of American Hospital Supply Corporation, 2020 Ridge Ave., Evanston 22, Illinois. 
Regional Sales and Distribution Centers 


ATLANTA ° 
Chamblee, Ga. 


CHICAGO * 


Evanston, Ill. 


COLUMBUS e 
Columbus 6, Ohio 


DALLAS 
Dallas 19, Texos 


KANSAS CITY 
N. Kansas City 16, Mo. 


LOS ANGELES * MINNEAPOLIS * NEW YORK * SAN FRANCISCO * WASHINGTON 


Burbonk, Calif. Minneapolis 12, Minn. 


Flushing 58, N.Y. 


Wachi 


South Son F Calif. 


18, D.C. 
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HYDROCOLLATOR 


MASTER UNITS 
Four all stainless : 
steel models to 
meet the various re- 
quirements in hos- 
pitals, clinics, phy- 
sicians’ offices, and 
patients’ homes. 

Automatically main- 
tains Steam Packs in 
water at proper 
temperature — con- 
stantly ready for 
immediate use. No 
plumbing used. 


E-1 


D-3 2 Pack 4 Pack 


Now moist heat can be applied conveniently, 
effectively and with a minimum investment in 
equipment. No dripping, no wringing, no re- 
peated applications. Each application gives 
at least 30 minutes effective moist heat. The 
Steam Pack is merely heated in water, wrap- 
ped in a towel, and applied. Standard equip- 
ment in leading hospitals and clinics across 
the nation. 
DESCRIPTIVE MATERIAL ON REQUEST 


CHATTANOOGA PHARMACAL CO. 
CHATTANOOGA 5, TENNESSEE 


, INC, 


M-2 
12 Pack Mobile Unit 


Enables AMPUTEES 


TO DRIVE 
With EASE and SAFETY 


Anyone unable to drive due to loss of hands, arms or 
legs, rheumatism or arthritis can drive again with the 
use of this new mechanical hand contro! for cars. 


Guaranteed — 


Approved By 
STATE HIGHWAY COMMISSIONS 
Write for Information 
THE LEVERAGE HAND BRAKE COMPANY 
P. O. BOX 853 FARGO, NORTH DAKOTA 


now available .. . 
without charge . . 


@ “Employment Outlook for Physical 
Therapists: A Survey of Salary and 
Personnel Policies” by Augustin & 
Ehmann. (Reprint from August, 1957 
Archives of Physical Medicine and 

Rehabilitation) 


American Registry of Physical Thera- 
pists: Booklet of Information. 


® Guide Law: An Act Defining and 
Regulating Physical Therapy, etc. 


@ By-Laws of the American Registry of 
Physical Therapists. 


WRITE REGISTRAR 
AMERICAN REGISTRY OF PHYSICAL THERAPISTS 
30 NORTH MICHIGAN AVENUE 
CHICAGO 2, ILLINOIS 
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@ Easy-to-operate control panel uses 
simplified modern terminology. 


able over a wide range. 


providing 
currents for: 
Comfortable stimulation of 


normal and denervated 
nerves and muscles. 


@ lon transfer therapy. 
@ Muscle and nerve testing. 
Medical galvanism. 


Write for SP 5 Bulletin 
and pamphlet, 
“Notes on Low Volt Therapy” 


TECA CORPORATION © 80 MAIN STREET © WHITE PLAINS, N. Y. 


TECA ®@ Two independent generating sections, separate circuits for 


AC stimulation and DC therapy, may be used simultaneously. 


®@ Variabie frequencies: 11 calibrated frequencies allow 
choice for maximum comfort and most effective stimulation. 


® Automatic current surges and interruptions; rates adjust- 


Model SP5: LOW VOLT THERAPEUTIC GENERATOR 


Model TE 1.2-7 | EMG simultaneously. 


force or pressure. 


tip and insulated handle. 


complete integrated facilities for 


ELECTROMYOGRAPHY 


@ SINGLE CHANNEL EMG with two-channel magnetic tape ‘re- 
corder for recording notes and 


TECA 


CORPORATION 


@ TWO-CHANNEL EMG permits simultaneous recording and 
study of two EMG potentials or of 

Model . one potential together with a re- 
wav lated physical parameter such as 


© Automatic controls and new circuits provide simplified 
reliable operation without shielded rooms in most loca- 
tions. ® EMG potentials faithfully reproduced by special 
recorder circuits. © Specifications equal or surpass re- 
quirements for research, teaching and clinical use. 


@ NEW rugged COAXIAL NEEDLE ELECTRODE with- 
stands autoclaving, has tapered shaft with 26 gauge 


White Plains 


i 
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This extremely obese patient required sup- 
portive therapy to ease visceral drag which 
placed an obvious strain on the heart and res- 
piratory system. 
Spencer designers scientifically correlated 
abdominal and back support to elevate the 
abdomen in an upward and backward direction 
and at the same time brace an already dis- ; 
tressed vertebral column. | 
A designed-to-order Spencer Brassiere pro- 
vides healthful, positive uplift for heavy, pen- 
dulous breasts. 


Spencer 
realigns 
the 
body . . . Then 
designs 
a support 
to hold it 
that way 


Spencer's Individual Designing Service is 


available to you through Corsetieres spe- 
| SPENCER, INCORPORATED 

| 35 Ellsworth Ave., New Haven 7, Conn. 

! Canada: Spencer, Ltd., Rock Island, Quebec 


cially trained to help you help your patients. 


| England: Spencer, Ltd., Banbury, Oxon 


10 Send new booklet “Spencer Supports in Modern 
| Therapy.” 
® 


l 


Send me the name of the nearest Spencer Corsetiere. 
individually designed supports 
for men, women and children aan 
I Address | 
| 
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Write today for your Free copy of 
THE ILLUSTRATED PRESTON CATALOG 1058 


Describes the leading and most complete line of Equipment for 
Rehabilitation Exercise, Hydrotherapy and Electrotherapy. Also: 
Diagnostic seme Traction Devices, Cerebral-Palsy Furni- 
ture, Wheelchairs, Walkers, Lifters, Crutches and Self-Help 
Devices. 

The Catalog is now enlarged by Supplement B— just off the 
press ...a compilation of 127 im ys peo new and recent additions 
to the Preston Line. You will find many of these new items of 


direct value to you. For your free copy simply drop us a note. 


THE ALL NEW PRESTON “DENSIFOAM” GYM MAT 
The greatest advance in mat construction in many years. . 
featuring outstanding shock absorption. Densifoam Mats of 1” 
thickness are superior in shock absorbence to 4” conventional 
mats. Other features are: 

Light Weight — only 10 ounces per square foot. Densifoam 
Mats are only 1/3 the weight of standard hair felt mats — 
makes it easier to handle. 

Economy — will last years longer than other mats. Surface 
is easily cleaned 

Patient’s Comfort — Densifoam combines softness and firmness. 
Available in 2 styles — either Coated (PC 2203); or covered 
with a Heavy Vinyl Plastic Cover (PC 2200). Both sides of 
mat may be used on either type. Order by Catalog Numbers: 
PC 2200 — Densifoam Gym Mat — 1” thickness 

with plastic cover and handles price per square foot $2.45 
PC 2203 — Densifoam Gym Mat — 1” thickness, 

coated, no handles price per square foot $2.45 


FOUR LEGGED CANES 


A very popular item for many cases where the conventional 
cane does not afford sufficient stability. 

Four Legged Canes are useful for hemiplegics because they 
give better support and instill confidence. Also helpful in 
Multiple-Sclerosis, certain C-P cases, fracture cases, and in 
Geriatrics. Useful in making the transition from crutches to a 
conventional cane, or from parallel bars directly to a cane. 

The canes will fit any size patient. Come with 4 rubber tips. 
Also available in a “Cane Glider” model having 2 wheels and 2 
rubber tips. Either model may be used singly or in pairs. Please 
order by Catalog Numbers: 


PC 7321 — Four Legged Cane with 4 rubber tips Per Pair $27.00 
PC 7321G Cane Glider with 2 wheels and 2 rubber tips ....Per Pair $27.00 


PC 7321 and 7321G can also be purchased singly at $13.50 each 


J. A. PRESTON CORP. 


175 Fifth Avenue, New York 10, New York 4 


FOR PHYSICAL MEDICINE AND REHABILITATION 
-Your sue source for all your 
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ULTRA-SOUND and 


ECTRICAL MUSCLE 


fem 


Myofascial Pain Syndromes... A Common 
Complaint Encountered by Physicians 


The high incidence of myofascial syndromes 

are widely recognized. These include stiffness, 
limitation of motion, tremors, weakness and 
manifestations of autonomic nervous system 
dysfunction. The pain pattern arising from the 
stimulation of a “trigger point” may be local in 
distribution, or it may radiate or be referred to 

a site at some considerable distance from the 
point of stimulation. 

The combination of electrical muscle stimulation 
and ultra-sound has been found practical as 

both forms of therapy can be simultaneously 
blended through the single sound head. This 
combination is offered only in the Medco-Sonlator 
which permits the operator to employ the 


F.C. C. Type Approval No. 
Sard ae instrument to locate the “trigger area” with 
Patents to A. T. & T. Com electronic palpation and to apply the 


pany and Western Electric 


combination therapy. 
Generators. 

U.S. Patent No 2,830,578 

covering a cumbination of 
Ultra-Sound and Electrical 
Muscle Stimulation through a 


MEDCO ELECTRONICS COMPANY, INC. 


Division / Medco Products Co., Inc. 


3607 E. ADMIRAL PL./P.O. Box 3275/TULSA, OKLA. 


[_] Send a copy of Bonica Reprint Department A 
[_] | would like office demonstration of the Medco-Soniator 


MEDCO WILL BE HAPPY 

TO PROVIDE REPRINTS OF 
“MANAGEMENT OF MYO- 
FASCIAL PAIN SYNDROMES 
IN GENERAL PRACTICE”’ BY 

JOHN J. BONICA, M.D. 


NAME. 


ADDRESS... 


CITY STATE... 
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Certain Experimental Observations 
on a Pulsed Diathermy Machine 


Albertus Wildervanck, M.D. 
Khalil G. Wakim, M.P. 
J. F. Herrick, Ph.D. 


and 


Frank H. Krusen, M.D. 
Rochester, Minn. 


@ The primary objective when studying pulsed alier- 
nating currents generated by the equipment known as 
the “diapulse machine’ was the determination of 
temperatures which could be produced in ground horse 
meat and in the thigh of the living animal (the dog). 
The secondary objective was to study the phenomenon 
which has been called “pearl-chain formation” oy, those 
who have described this observation a inally, 
in order to learn whether or not these effects were 
peculiar to the intermittent short-wave machine under 
study, a comparative study was made by use of the 
well-known medical diathermy equipment which gener- 
ated alternating currents continuously and at the same 
frequency. Significant rises in temperature were pro- 
duced during an exposure time of 20 minutes to the 
diapulse machine when the controls were set at the 
two highest outputs. When the controls were set at 
lower positions and when the exposure time was 20 
minutes, no rise in temperature was observed by the 
method employed for measuring temperatures, namely, 
the thermistors, and under the experimental conditions 
described. Similar rises in temperature could be o' 

tained with continuously generated alternating currents 
when the output was properly adjusted. The pear!-chain 
formation was demonstrated as easily with very low 
outputs of the standard diathermy equipment as with 
the diapuise machine. The heating pattern of the 
diapulse machine was determined by two different 
methods, that is by the egg-white method in which the 
egg is coagulated by heat and by a method in which 
color changes occur with suitable rises of temperature. 


The therapeutic use of high-frequency 


. alternating currents to generate heat 
within the body tissues is well established. 
This procedure in clinical use is called 


“medical diathermy,” and by its appli- 
cation the temperature of the tissues does 
not exceed the level desired for reversible 
effects. Medical diathermy obviously 
was introduced after the discovery that 
alternating currents above a frequency 
of approximately 10,000 cycles per 
second caused tissue heating. The pri- 
mary purpose, therefore, for introducing 
high-frequency alternating currents into 
the field of physical medicine was 
heating. Of course, high-frequency al- 
ternating currents are used in surgical 
extirpation or destruction of certain 
tissues, but this aspect is not in the realm 
of our present study. 

In spite of this historical background 
the question arises repeatedly: Does 
medical diathermy have effects other 
than those attributable to heat? Several 
able investigators who have searched for 
the answer to this question have come to 
the conclusion that all the effects of 
short-wave diathermy are attributable to 
heat. 


Very recently, interest in the possible 
nonthermal effects of high-frequency 
alternating currents has been renewed. 
The development of the diapulse ma- 
chine, which has been made available 
for investigative studies, is arousing some 
curiosity about effects other than those 
attributable to heat. This machine is 
a high-frequency (27.12 megacycles) 
impulse generator. It is designed to 
produce pulses at repetition rates ranging 
from 80 to 600 per second. These pulses 
are timed, as claimed by the designers of 
the machine, so that the heat generated 
by a single pulse can be dissipated before 
the next pulse is received. This machine 
has been used clinically for many years 
by Ginsberg.'! During this time a limited 
number of pertinent reports have ap- 
peared in the literature. 


Review of Literature 


In 1940 Ginsberg! stated that he 
successfully treated many hundreds of 
patients with acute and chronic infec- 
tions by means of an athermic short-wave 
apparatus (intermittent high-frequency 
field), which later was named the “dia- 
pulse machine.” He claimed that this type 
of intermittent high-frequency treatment 
stimulates the defense mechanisms of 
the organism and has effective bacteri- 
cidal action without any elevation of 
temperature in the treated areas or in the 
whole organism. DeCamp,? in 1942, 
explained the athermia or absence of rise 
in temperature during application of 
such a rapidly alternating rhythm by the 
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nullification of the heating effect during 
the long “off pulse” which permits the 
organism to dissipate the heat before 
the next “on pulse.” This he based on 
the fact that “the oscillations flow for 
1/17,000 of a second (on pulse) and 
then are completely cut off and remain 
off 60 times as long.” He claimed that 
the athermic effect can be demonstrated 
by exposure of diluted milk to the inter- 
mittent oscillations, thus bringing about 
alignment of the fat globules in the milk, 
which return to their original haphazard 
position when the current is turned 
off. However, the exposure of the 
milk to continuous oscillations causes the 
globules of milk to coalesce because of 
the heat produced and to remain ag- 
glomerated after the current is cut off. 
In his appraisal of the physical and 
physiologic effects of the diapulse ma- 
chine, Lion* suggested the probable 
existence of a specific effect which 
deserves investigation. 

In his more recent experience, 
Ginsberg*:® exposed the liver areas in 
certain cases and the adrenal areas in 
others, especially in allergy, and sug- 
gested that these are the most effective 
means of arousing defense mechanisms. 


Temperature Studies 


Before we decide whether or not we 
should use a new form of therapy for 
controlled studies on patients, we prefer 
to perform the experiments on phantoms 
and animals. In these studies, we con- 
sidered the following questions: 

1. Is there any significant elevation of 
temperature during intermittent short- 
wave application (diapulse) to phantoms 
of meat? 

2. 'If there is heating effect, what is 
the heating pattern of the electrode? 

3. , Is there any significant elevation of 
temperature in the tissues of the living 
animal? 

4. Is there a demonstrable difference 


between the intermittent short-wave 
treatment and continuous short-wave 
treatment? 


5. According to the technic we are 
using in our studies what conditions, if 
any, produced no observable rise in 
temperature? 
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Fig. 1 — Drum electrode of diapulse machine, 
side view. 


A quantity of ground horse meat, in a 
loaflike form, 20 by 20 by 3.5 cm., was 
exposed to the diapulse electrode (a 
drum with a surface diameter of 20 cm.; 
fig. 1) for at least 20 minutes. The meat 
was covered with a_ polyvinyl resin 
(vinylite) to prevent evaporation and 
cooling. Three thermistors were placed 
at a depth of 1.5 cm. in different posi- 
tions in the meat: one in the center, a 
second at 5 cm. distance, and a third at 
9 cm. distance from the center. The 
center of the drum electrode of the dia- 
pulse machine was centered above the 
surface of the meat at a distance of 1 
cm. At maximal output (with the dial 
set at 6-6) there was a linear progressive 
rise in temperature of the most peripheral 
thermistor which registered 4.1 C. after 
10 minutes, and 9.1 C. after 20 minutes; 
the most central thermistor showed al- 
most 2 degrees rise in temperature at the 
end of 20 minutes, and the rise in 
temperature of the middle thermistor 
was intermediate between these values 
(fig. 2a). A lower output resulted in 
less elevation of temperature. There was 
no measurable rise of the temperature in 
horse meat after exposure for 20 minutes 
at an output of 4-4 or less (fig. 2b). 

In other experiments, a layer of fat 
0.5 em. thick was placed on top of the 
meat and was covered with vinylite. The 
thermistors were now placed 1.5 cm. 
under the surface of the layer of fat 
leaving the distance between the drum 
electrode and the surface again at 1 cm. 
The distance from the thermistors to the 
electrode was consequently the same as 
in the former experiments. A_ similar 
rise in temperature in the meat was again 
found, but it was of lower magnitude 
than when no lard was used; the maxi- 
mal rise was 3.6 C. after 10 minutes and 
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Fig. 2 — Temperature changes produced 1.5 cm. below surface of ground horse meat in different parts of 
the intermittent short-wave field in a period of 20 minutes. a. Output of 6-6 wes used. Curve A was 
obtained from center of the field; curve B, 5 cm. from center and curve C, in the ring in which heating 
occurred (9 cm. from center). b. Curves A, B and C were obtained with different outputs 9 cm. from 
center of field. Curve A shows no measurable rise of temperature at output of 4-4 or less; curve B shows 
the rise of temperature at output of 5-5 and curve C at output of 6-6. Curve D shows rise in temperature 
at 1.5 cm. from surface of the lard and at output 6-6 when a 0.5 cm. layer of lard was on top of the 
horse meat. 


6 C. after 20 minutes (fig. 2b, curve D). 
By using a drum electrode of a con- 
tinnous short-wave machine with the 
same wavelength and with the meter 
reading 100 ma. (Burdick M.F., 1949), 
we were able to obtain a similar linear 
progressive rise in temperature under the 
same circumstances (that is, electrode 
distance, depth of thermistors, volume of 
horse meat, and cover of vinylite). The 
magnitude of the thermal increase could 
be changed by changing the quantity of 
energy with both types of machine. 

The heating pattern produced by the 
intermittent short-wave machine (dia- 
pulse) was in the form of a circular 
band having an inner diameter of 12 cm. 
and an outer diameter of approximately 
18 cm. at a given distance, as indicated 
in a study of the coagulation of egg 
white after 3% hours of exposure to the 
full output (6-6) of the machine at a 


distance of 1.5 cm. from the surface 
(fig. 3a and b). The egg white was con- 
tained in a glass dish 20 cm. in diameter 
and covered with vinylite to prevent 
evaporation and cooling. The first sign 
of coagulation was visible after 3 hours 
and was located under the cable en- 
trance. The temperature of the egg white 
measured in this area was 49 C.; at the 
same time the temperature in the center 
of the egg white was only 41 C. Within 
half an hour, this hot spot spread in the 
form of a gradually closing ring, as 
shown in figure 3a and b. With a con- 
ductive medium containing a thermal 
indicator as described by Scott® and 
Bauwens,’ we obtained a heating pattern 
similar to that of the egg white, as 
shown in figure 3c and d. 

Another study was made on the living 
animal. The studies on the dog definitely 
showed a significant rise in temperature 
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Fig. 3 — Coagulation of egg white. a. After exposure for 4 hours to intermittent short-wave current. 
b. After exposure for 5 hours, showing the heating pattern of the electrode. 
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Fig. 3 — Coagulation of egg white. c. and d. Red spot (“hot spot’’) in yellow environment in agar solution 
containing a thermal indicator (shown in black and white). c. After exposure for 20 minutes to intermittent 
short-wave current. d. After exposure for 1 hour showing the heating pattern of the electrode. 
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Fig. 4 — Comparative temperature changes in the thigh of the dog produced in different positions in 
the intermittent short-wave field at full output (6-6) and at a distance of 1 cm. 


of the subcutaneous tissues and muscle. 
Three thermistors were placed in the 
thigh, one in the deeper muscle layers, 
one in the superficial muscle, and one in 
the subcutaneous tissue; all three ther- 
mistors were about | cm. apart. Figure 
4 shows in the left third of the curve a 
maximal rise in temperature of 2.6C. 
during the first 20 minutes when the 
center of the electrode was placed above 
the muscle containing the thermistors. 


Maximal rise in temperature occurred, 
however, in the ring band of the heating 
pattern. Whenever the thermistors were 
located in the ring which showed heating 
from the drum electrode, rise in tem- 


perature started earlier and became 
maximal within 10 minutes. Continua- 
tion of the exposure of the ring band for 
a longer period was accompanied by a 
reduction in the elevated temperature 
(fig. 4, middle third of the curve) which 
is attributable to circulatory adjustments 
in the muscles.* 

It was repeatedly observed that the 
temperature was highest when the ther- 
mistors were placed in the ring formed 
by the heating and was lowest when the 
thermistors were placed away from that 
ring toward the center or periphery. 
With the technic we employed, no ob- 
servable rise in temperature occurred at 
an output of 4-4 or lower. 

By comparing the heating effects of 
the intermittent short-wave diathermy 
machine (diapulse) with those of the 
continuous short-wave diathermy ma- 
chine (Burdick M.F., 1949) at 


low 


output, we obtained similar elevations in 
temperature. 


Pearl-Chain Formation 


The “lining up” effect of fat glob- 
ules in diluted milk subjected to 
intermittent high-frequency alternating 
current confronted us with more dif- 
ficult problems. The statement that 
“lining up of fat globules by pulsed 
short-wave current could not be 
attributed to elevation of temperature” 
suggested that this action was specific for 
this intermittent type of short wave. 
Ginsberg’ emphasized that the same ex- 
periments with the continuous short-wave 
machine caused so much heating to the 
diluted milk that there was coagulation 
before lining-up could occur. However, 
in consulting earlier literature, we found 
that, in 1937, Liebesny® had read a paper 
before the International Congress of 
Shortwaves in Vienna and presented a 
motion picture demonstrating pearl-chain 
formation in continuous short-wave fields 
in emulsions and in blood. 

In order to determine experimentally 
whether pearl-chain formation can be 
produced by continuous short-wave dia- 
thermy as well as by the intermittent type 
of short-wave (diapulse) diathermy, we 
used a chamber as described by Bliih’® 
with a depth of about 0.1 mm. The 
chamber electrodes were connected to a 
copper wire loop of about 16 cm. in 
diameter, and this loop was placed as 
close as possibile to the surface of the 
drum parallel to the spiral coil (located 
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in the treatment head of the short-wave 
machine). Using the dial set at 1-1 (the 
lowest possible output) and a magnifica- 
tion of 900 times, we were able to get a 
definite pearl-chain effect in cow’s milk, 
diluted 15 times with water (fig. 5a and 
b). In principle, there was no difference 
in the pearl-chain effect when we used 
continuous short-wave at the same fre- 
quency as the intermittent short-wave 
diathermy and with low output. Further- 
more, we found it much easier to get the 
momentary lining-up (within 1 second) 
by using the continuous form (fig. 5c). 
Pearl-chain formation occurs more 
quickly in milk exposed to continuous 
than to intermittent short-wave currents, 
even at a distance of 2 meters between 
pick-up and pancake electrode. This was 
obtained with the lowest output of the 
machine. 

Similar studies were done with diluted 
blood. When the blood was not diluted, 
it was impossible to obtain a good field 
for observing the pearl-chain formation 
because the field was too crowded. 
Therefore, we decided to dilute heparin- 
ized blood with 0.9 per cent saline 
solution 100 times by means of a red 
blood cell counting pipette. With the 
lowest possible output, 1-1 (as in the 
experiments with the milk), the hemo- 
lyzing effect was so strong and fast that 
it was difficult to make pictures, al- 
though we could see the tendency to 
formation of chains. Increasing the 
distance from pick-up to the intermittent 
short-wave electrode gave us the oppor- 
tunity to produce definite pearl-chain 
formation (fig. 6). Here also the tend- 
ency to hemolysis and the formation of 
ghost cells were present. 


Because we found it necessary to 
dilute the milk (as well as the blood), 
we were anxious to know what would 
happen in undiluted body fluids. We 
chose, therefore, the lymph of a rat in 
which clotting was prevented by adding 
a trace of heparin powder. Using the 
lowest possible output, we easily ob- 
tained a pearl-chain formation of the 
leukocytes in undiluted lymph (fig. 7a, 
b and c). 
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Comment 


In 1927, Muth™ described the chain 
formation in a short-wave field, using the 
double layer theory from Helmholtz and 
Von Smoluckowsky to explain the phe- 
nomena. Liebesny® considered the chain 
formation in the short-wave field as one 
of the most striking supports for the 
“athermic” specific short-wave effects. 
Scott’? stated that this phenomenon of 
pearl-chain formation in a high-frequency 
field should be regarded at present as of 
academic interest only. 

Schwan,'* however, pointed out that 
the only example of nonthermal effects 
which has been a subject of somewhat 
more detailed analysis is the tendency of 
microscopic particles to rearrange under 
the influence of electrical fields and form 
chains of particles in the field direction. 
Schwan made a plea for more quantita- 
tively conducted research to clarify this 
phenomenon. Moreover, he stated that it 
is difficult to understand that erythro- 
cytes have been reported to “line up” in 
a high-frequency field, since erythrocytes 
show nearly identical electric properties 
as plasma and should therefore not align. 
However, the blood for alignment pur- 
pose, as we experienced, must be diluted 
with saline, which probably changes the 
electric properties of plasma. 

The pearl-chain formation of the leu- 
kocytes in lymph occurs without dilution 
of the lymph. It is of importance to 
determine whether the shape and form 
of the particulate materials have any 
influence on alignment and whether the 
dielectric constant of the suspending 
medium plays a role. 

In our studies we used both the 
intermittent and the continuous high- 
frequency oscillations, and we found 
that both effectively induced alignment 
of particulate matter in a liquid medium 
such as diluted milk, diluted blood, and 
undiluted lymph. We could not detect 
grossly any major difference in effect 
on pearl-chain formation in either the 
intermittent or the continuous oscilla- 
tions. Therefore, we do not consider 
the phenomenon of pearl-chain forma- 
tion as a specific property of intermittent 
oscillations. 
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Fig. 5 — Milk diluted 15 times as seen under the microscope. a. Before exposure; note haphazard distribution 

of fat globules. b. Peari-chain formation after exposure to intermittent short-wave current (diapulse) at 

lowest output. c. Extensive pearl-chain formation after exposure of continuous short-wave current (Burdick 
M.F., 1949) at lowest output. 
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Fig. 6 — Heparinized blood diluted 100 times with 0.9 per cent saline solution as seen under the micro- 

scope. a. Note haphazard distribution of erythrocytes. b. After exp e to ti short-wave current 

at lowest output. Note the pearl-chain formation. c. Three minutes after the current was turned off. 
Note haphazard distribution of erythrocytes again. 
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Fig. 7 — a, b and c. Undiluted heparinized lymph as seen under the microscope. a. Before exposure; note 
haphazard distribution of leukocytes. b. After exposure for 2 minutes to intermittent short-wave current at 
lowest output. Note pearl-chain formation. c. After exposure for 4 minutes. 
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Summary 


The primary objective of this study 
was to determine the temperatures which 
could be produced in ground horse meat 
and in the thigh of the living animal 
(the dog) by the “diapulse machine.” 
The secondary objective was to study 
“pearl-chain formation.” Finally, a com- 
parative study was made with diathermy 
equipment which generated alternating 
currents continuously and at the same 
frequency. 


Significant rises in temperature were 
produced during an exposure time of 20 
minutes to the diapulse machine when 
the controls were set at the two highest 
outputs. When the controls were set at 
the 4-4 positions or at lower positions 
and when the exposure time was 20 
minutes, ne rise in temperature was ob- 
served. Similar rises in temperature 
could be obtained with continuously 
generated alternating currents when the 
output was properly adjusted. 


The pearl-chain formation was demon- 
strated as easily with very low outputs of 
the standard diathermy equipment as 
with the diapulse machine. Pearl-chain 
formation was observed in diluted milk, 
diluted heparinized blood, and undiluted 
heparinized lymph. 

The heating pattern of the diapulse 
machine was determined by the egg- 
white method, in which the egg is co- 
agulated by heat, and by a method in 
which color changes occur with suitable 
rises of temperature. The heating pat- 
tern was ring shaped, with an outer 
diameter of about 18 cm. and an inner 
diameter of about 12 cm. for a given 
distance between the medium and the 
source of heat. The highest temperatures 
occurred within this ring. 
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Cortical Sensory Defects Causing Disability 


Francis M. Forster, M.D. 
and 


Charles D. Shields, M.D. 


@ Consideration of sensory defects as a major factor in 
producing disability and handicap is important. The 
need for carefu' sensory evaluation and specific therapy 
aimed at the retraining of the patient in the sensory 
aspects is emphasized. 


In 1691 Robert Boyle’ described the 
unusual situation of a knight who in 
jousting had had a head injury with a 
depressed fracture over what we have 
later come to recognize as the motor and 
sensory cortex. As a result of this de- 
pressed fracture the knight had a contra- 
lateral paralysis with loss of sensation. 
This was relieved by elevation of the 
fragment. This was the first well-docu- 
mented instance of motor deficit due to 
a focal cerebral cortical lesion. From 
that time on the literature has become 
voluminous and much of the interest in 
the field of disability has been on the 
motor aspects. The paralyzed patient 
presents an obvious and frequent prob- 
lem in almost all aspects of the practice 
of medicine, but most particularly in our 
contiguous fields of physical medicine 
and rehabilitation and neurology. 

Disability is usually on the basis of 
motor deficit. However sensory defects 
may be present together with motor 
impairment. There are also patients 
who are considerably disabled despite 
relatively minor motor involvement and 
with a disability due to sensory defects. 
It is this latter group of patients in 
whom we are interested. The purposes 
of this paper are to stress the importance 
of sensory defects, to emphasize again 
the need for careful sensory testing in the 
disabled patient, particularly in those 
with central nervous system lesions, and 
thirdly, to emphasize the importance of 
rehabilitative technics directed toward 
alleviation of the sensory defect. 


Mechanisms for 
Higher Sensory Function 


The sensory system, as such, comprises 
the end organs through the peripheral 
nerve, the dorsal root ganglia, the ap- 
propriate pathways in the spinal cord, 
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the nuclei with synapses such as occur in 
the thalamus, and eventually the parietal 
lobe itself. From the standpoint of the 
sensory defects with which we are con- 
cerned here, the parietal lobe is, of 
course, the most important. It is quite 
obvious that we are not discussing pa- 
tients who have a sensory loss because of 
peripheral nerve injury or a transection 
of the cord. We have chosen to limit 
ourselves to discussions essentially of 
the higher sensory modalities, that is, 
those primarily due to parietal lobe 
involvement. 

The parietal lobe may be very simply 
divided into the postcentral gyrus (areas 
3, 1, and 2) and the posterior parietal 
lobule, which in turn may be divided 
into the superior parietal lobule (areas 
5 and 7) and the inferior parietal lobule 
(areas 40 and 39) (fig. 1.). The primary 
functions of the inferior parietal lobule 
are related to autotopeugnosis, the proper 
awareness of the parts of one’s own body 
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Fig. 1 — Map of the parietal cortex. 
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Bethesda, Md., April 19, 1958. 
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and its basic health. Lesions occurring in 
these areas give rise to symptoms such 
as finger agnosia and the renouncement 
of hemiplegia. The postcentral gyrus 
(areas 3, 1, and 2) is concerned with 
the sensations of the opposite side of the 
body and the schema for this follows 
rather closely the schema of the motor 
cortex for the degree of representation 
in the various parts of the body. Pain 
itself is actually appreciated as such at 
the thalamic level. Lesions of the post- 
central, gyrus cause some decrease in pain 
sensation on the contralateral side, but 
pain itself is appreciated as such in 
involvement of the postcentral gyrus. 
There are certain other functions which 
the postcentral gyrus subserves together 
with areas 5 and 7. These include func- 
tions such as stereognosis, discrimination 
of weight, shape, size, and texture. 
Vibratory and position sense are prob- 
ably relegated only to the postcentral 
gyrus. 


Ruch and Fulton* demonstrated in 
animal experiments that if a higher 
primate is conditioned to discriminate 
between objects on the basis of weight 
or texture or shape and then has one of 
the three regions (areas 5, 7, or 3, 1, and 
2) removed, he develops a decrease in 
ability to discriminate. This is a rather 
marked decrease, but with further train- 
ing the function will return. Subsequent 
ablations cause a further decrement in 
the ability to discriminate and again on 
reconditioning some return of function is 
possible. When all three areas have been 
removed there is a rather lasting deficit 
which can be brought almost to com- 
pleteness by removal of the motor cortex. 

This latter is explainable by the fact 
that there are sensory types of neurons 
in the motor cortex just as there are 
motor cells scattered through some sen- 
sory cortex. These infrahuman studies 
have been substantiated* in part by ob- 
servations on patients who had parietal 
lobe lesions visualized at operation. These 
observations are important for several 
aspects. First they make it clear that 
the function of recognition of objects 
and their character is so important that 
it is lodged in more than one area of the 
cortex. Also, this very fact that these 


are lodged in more than one area places 
in the hands of physicians, the poten- 
tiality of retraining these patients so that 
they can again discriminate objects. This 
immediately implies that it is possible to 
retrain the patients, at least in some 
instances, as far as the sensory deficit is 
concerned, and that when the sensory 
deficits have caused the disability, the 
disability can be in large part improved 
or even negated. 


The Evaluation of Sensory Defects 


No part of the neurological examina- 
tion is more difficult to carry out and 
evaluate than the sensory examination. 
This is due to many factors. The most 
important however is the subjectivity of 
this type of examination. The physician 
is totally dependent upon the patient’s 
responses and evaluation for usually 
there is very little in the way of objective 
evidence. Another factor involved is the 
fatigability which occurs during the 
sensory examination. These tests are 
time consuming, require a great deal of 
concentration on the part of the patient, 
and both patient and physician tend to 
become fatigued during a competent and 
complete sensory evaluation. Distractive 
influences can do much to ruin a careful 
sensory examination. For these reasons 
most neurologists follow the usual pat- 
tern of examination of the cranial nerves, 
motor system, cerebellar and sensory 
system, and when pertinent facts are 
elicited by the sensory examination, in 
the subsequent neurological examination, 
the sensory portion is performed first. In 
this way the patient is examined while 
he is brightest and freshest and the 
element of fatigue does not interfere with 
the evaluation of the examination. 


The Methodology of Examination 


The methodology of the sensory ex- 
amination is so involved that it is prob- 
ably not proper to go into it here in 
detail. However, there are certain facets 
for which one should always check. The 
routine sensory examination is for ap- 
preciation of pain sensation and vibratory 
and position sense. In the patient with a 
disability due to a cortical lesion, how- 
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ever, it is important to check these 
modalities more carefully and to check 
beyond these realms. On occasion we 
have been quite surprised to find that a 
patient who was presumably aphasic was 
not really aphasic in the full sense of the 
word, for his language function disorder 
was not due to a lesion in Broca’s area 
but was actually due to a loss of position 
sense in the lips and tongue. The patient, 
while appearing to have motor aphasia, 
actually could not express himself be- 
cause he had no idea where his speech 
organs were. One should test in the 
aphasic patient, whenever it is feasible, for 
the presence or absence of position sense 
in the lips and tongue. This is 
difficult to do. 


Pinprick localization is a relatively 
simple test. The inability to localize 
pinprick sensation suggests the post- 
central gyrus as the area of cortex 
involved. Impairment of two-point dis- 
crimination is further indication of 
parietal lobe involvement and _ particu- 
larly of the postcentral gyrus. 


not 


In testing for astereognosis it is im- 
portant that the patient not be able to 
see the object or have an opportunity to 
gather clues from sound or smell. A 
pocket cigarette lighter is not a good test 
object because as soon as the lid clicks 
on the lighter the patient knows instinc- 
tively what he is dealing with. Also, the 
lighter may emit some of the fumes of 
the lighter fluid, and this too may give 
the patient a clue and thus lead to a 
false examination. Coins are excellent 
test objects and it is important to com- 
pare the responses in the two hands. 
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Patients who consistently confuse a silver 
dollar with a half dollar or a half dollar 
with a quarter and do so on both sides 
are within the realm of their normalcy. 

Weight discrimination can be carried 
on at the bedside quite simply with the 
use of stacked coins. Most people can 
tell the difference of about 75 cents and 
50 cents in weight discrimination between 
the two hands. Again, in testing for 
weight discrimination it is important to 
have the hands supported so that joint 
sensation is eliminated and the patient 
does not have an opportunity to toss the 
weights and have them bounce against 
the palm of his hand and thereby give 
him additional clues. 

While these are simple bedside testing 
technics, for the actual careful evaluation 
and documentation, we have evolved a 
series of graded objects (fig. 2). For 
weight discrimination we have employed 
small canvas bags filled with varying 
amounts of sand and cotton. Different 
covers permit their use for texture dis- 
crimination. While at the bedside, the 
contrast between a necktie and hand- 
kerchief is a crude evaluation, or the 
bedsheet and the patient’s robe and 
blanket — objects such as that may be 
used. In the finer technics we are now 
employing grades of sandpaper and 
different cloth materials. 


Therapy of the Sensory Disability 


At the present time no available 
medications serve any purpose in this 
area. There is therefore no particular 
need for drug therapy in these patients. 
One can visualize the possibility of using 


Fig. 2 — Array of objects used in testing for sensory defect and in the re-education of patients. 
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an ataractic in a patient who is unduly 
tense in the course of the rehabilitative 
technic, but up to the present time we 
have not encountered this possibility. 

The therapy therefore is primarily 
physical medicine and_ rehabilitation. 
This might well be looked upon as a 
conditioning experiment and is not at all 
unlike that carried out by Ruch and 
Fulton on infrahuman primates after the 
ablations of one of these areas. Basically 
what we are trying to do is to lodge 
enough engrams in the remaining parietal 
lobe, or, if possible, in the ipsilateral 
parietal lobe, so that the patient can 
again employ the modalities of sensation 
and thus compensate for his deficit. 
Therefore the retraining technic is ba- 
sically one of conditioning the patient. 

Position Sense Loss. When the deficit 
is in the area of position sense loss, we 
have found that in the upper extremities 
it has been extremely useful to have the 
occupational therapist repeat numerous 
types of activity with the patient observ- 
ing the impaired extremity. We have 
made considerable headway by having 
the patient carry out his activity with his 
hand in an open box, the bottom two 
sides and the front of which are mirrors 
(fig. 3). In this way he has a third 
dimensional concept of his hand which 
he would not otherwise have and can 
watch the maneuvering of his fingers 
and hand while handling objects. We 
are therefore using vision as one of the 
mechanisms for laying down of the new 
engrams. 

Pinprick localization is not in itself 
very important. We are not certain in 
our own minds if this particular modality 


plays a great role in sensory defect dis- 
ability and have not spent a great deal 
of time in trying to correct this. Actually 
if the patient himself becomes aware of 
the impairment by virtue of the exami- 
nation and by having this pointed out to 
him, he may by the careful use of vision 
for any stimuli that apply to him in his 
day-to-day life thereafter compensate di- 
rectly for the impairment of localization 
stimuli. 

Weight Discrimination. Inthe matter 
of weight discrimination, the patient has 
placed before him the various sandbags 
with different units of cotton and sand. 
These are placed in increasing order of 
weight and he is permitted to handle 
them, to try them, and to look at them, 
and in this way lay down engrams. He 
is tested again blindfolded and this time 
the weights are taken out of the ascend- 
ing series and are in random fashion. He 
is given encouragement over any suc- 
cesses he may have. This technic is 
repeated again and again. 

The same technic is followed with the 
size and shape of objects and textures. 
Patients are permitted to work at the 
table with the same objects that are used 
in testing. Here it is extremely important 
to be sure that no cues are permitted and 
training is done over pillows in case any 
objects are dropped. Any irregularity in 
the size of the object or any little pecu- 
liarity which may inform the patient as 
to the exact measure or weight of the 
object is soon apparent to the therapist 
and is corrected. 

Astereognosis. Astereognosis is itself a 
rather complex symptom and is therefore 
rather difficult to treat specifically. It is 
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dependent to some extent on the other 
modalities and yet the technic is to place 
objects in the patient’s hand, note his 
response, and then after several not too 
dissimilar objects have been placed in 
his hand he is allowed to have the blind- 
fold removed and is informed of the 
responses he gave. He is allowed to 
review the objects, finger them, look 
them over, and try them. Then he is 
again blindfolded and put through the 
same paces and this is repeated. As some 
successes occur, more objects are added 
into the series of test objects. 

These studies that we are undertaking 
are still in a preliminary phase. The 
number of patients undergoing therapy 
as one would suspect is small. This is 
due to a number of factors: (1) the 
incidence of disability due to sensory 
defects alone is not large, (2) the patient 
must be sufficiently intelligent and suf- 
ficiently well motivated that this type of 
training might be of success, (3) the 
retraining technic is time-consuming, 
which in itself at the present time limits 
the number of cases that can be followed 
at one time. However, the results to date 
have been so encouraging that we hope 
to be able to amplify the therapy. The 
results can best be shown by discussion 
of a very interesting patient. 


Case History 


The patient is a thirty-nine year old 
military officer of another nationality 
who suffered a back injury. In the course 
of a herniorrhaphy he suffered some com- 
plication of anesthesia which gave him 
the symptoms of a cerebral vascular 
accident. The etiology of the cerebral 
lesion has never been clear and the 
records of the operation are not available 
to us in this country. This all transpired 
some three years prior to his undergoing 
study at Georgetown University Hospital. 

The patient showed a marked impair- 
ment in ability of the use of the hand. 
He preferred to button his buttons with 
his left hand rather than his right. He 
avoided using the right hand in many of 
the usual routine daily living functions. 
He carried the hand in a rather peculiar 
way and there were frequent movements 


Feb., 1959 


which almost appeared athetoid and yet 
these could be stopped by voluntary 
control. This is oftentimes a sign of a 
sensory deficit because a patient seems 
to be trying to bombard as many impulses 
as possible into the sensory cortex and 
does this by trying to keep the part 
in motion and active. The actual hand 
grip, digital movements, and muscle 
testing in the upper extremity were al- 
most normal on the right side. There 
was no more than a trace of weakness 
in any part of this examination. His deep 
tendon reflexes were normal and there 
were no abnormal finger signs or plantar 
signs. 


The sensory examination, however, was 
distinctly revealing. There was cornplete 
astereognosis of the right hand. The pa- 
tient was completely unaware when there 
were objects in his hand. He was aware 
of pinprick sensation, but there was a 
slight decrease in the degree of pain sen- 
sation on the right side. Two-point 
discrimination and pinprick localization 
were markedly impaired and weight 
discrimination was grossly iavolved. Po- 
sition sense was markedly involved. 

On re-examination after approximately 
six weeks some sensory deficits were still 
present. The patient now knew that 
there were objects in his hand. He had 
some difficulty in identifying them, but 
could tell a coin from a watch. Pin- 
prick localization was still impaired and 
two-point discrimination had shown some 
improvement without any particular ther- 
apy for this condition. Position sense 
was considerably improved and the pa- 
tient was now using his hand to a better 
degree than before, although it has still 
not yet returned to a full function. 


The point in this particular case is that 
there is no significant motor weakness 
and yet there was a disability which 
seemed to be motor but was actually on 
a sensory basis. Despite the passage of 
time, without direction of therapy toward 
the sensory deficit, it was still possible to 
bring about a considerable improvement 
by initiation of the therapy we described. 
The improvement consisted in better 
use of the extremity, but he also had 
compensated to some degree for the 
sensory loss. 
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Conclusions Sensory Disturbances in Children with In- 
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Attention ACPM&R Members — 


Suggestions for nomination for fifth vice-president of the American 
Congress of Physical Medicine and Rehabilitation are now being 
received by the Nominating Committee. Members in good standing 
of the ACPM&R may submit their suggestions to the committee. 
However, when submitting the name of a candidate, a list of the 
candidate’s qualifications for this office should be included. All cor- 
respondence pertaining to this announcement should be sent direct to 


DONALD L. ROSE, M.D., Chairman 
Nominating Committee, ACPM&R 
Department of Physical Medicine 
University of Kansas Medical Center 
Rainbow Boulevard at 39th Street 
Kansas City 12, Kansas 


mportant A, nnouncement 


The next examinations of the American Board of Physical Medicine 
and Rehabilitation will be held in Philadelphia, Pennsylvania, June 
12 and 13, 1959. The final date for filing application is February 
15, 1959. Write to the Secretary, Dr. Earl C. Elkins, 200 First Street 
S. W., Rochester, Minnesota, for application form. 
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Etiology and Pathology 


of Ischemic Ulcers 


Michael Kosiak, M.D. 
Minneapolis 


@ Ischemic ulcers in dogs were produced by both high 
pressures applied for short durations or low pressures 
pathologic chenges in tissue subjected 
to as little as 60 mm. Hg for only 1 hour. Skin and 
subcutaneous tissue normally exert a sling or suspen- 
sion effect, with the result that only a fraction of the 
applied pressure is transmitted to the deep tissue. 
Because + tissue is so sensitive to the ischemia 
produced even by very low external pressures, tem- 
porary relief of this pressure every few minutes is 
essential. 

Ischemic ulcers are one of the major 
problems confronting any patient who 
remains in one position, either sitting or 
recumbent, for prolonged periods of 
time. Among the group of elderly pa- 
tients and those with extensive traumatic 
injuries in the hospital population, a 
large number of patients are unable to 
move independently and thus develop 
ischemic ulcers. Every clinician is well 
aware that ischemic ulcers may prolong 
the necessary period of hospitalization, 
increase debility, and interfere with the 
rehabilitation and maintenance of these 
patients. In the patient with a spinal 
cord injury, the presence of ulcerations 
may frequently be a contributing factor 
to the patient’s demise.’ 

The reported incidence of ischemic 
ulcers varies widely, depending primarily 
on the medical and nursing care provided. 
The occurrence in paraplegic World War 
II veterans has ranged from 85 per cent” 
to 57 per cent.!;*»* Among civilians an 
incidence as high as 28 per cent of the 
total bed population has been reported.® 

Ulcerations occur with special 
frequency over weight-bearing bony 
prominences covered only by skin and 
small amounts of muscle and subcu- 
taneous tissue. The areas over the sacrum, 
trochanters, and ischial tuberosities are 
most frequently involved. Obviously, the 
distribution depends to a great extent on 
the patient’s functional status. That is, 
trochanteric and sacral ulcers are more 
prevalent in the bedridden patient, while 
ischial ulcers are found almost exclu- 
sively in patients who are able to sit 
for some time. Among the severely 
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debilitated, ulcers over knees, heels, 
malleoli, scapulae, and spine also occur. 

Ischemic ulcers occur most frequently 
in the debilitated patient who is unable 
to change.the position of his body either 
because he does not have the strength 
or because sensation is impaired with the 
result that he does not experience pain 
from pressure over the bony prominences. 
The high incidence of ulcerations has 
been one of the major problems in the 
rehabilitation and general maintenance 
of patients with spinal cord injuries. The 
quadriplegic is unable either to experi- 
ence sensation of pressure or to change 
his position frequently with the result 
that certain areas are subjected to ex- 
cessive pressures for prolonged periods of 
time. The paraplegic also does not 
experience the sensation of pressure over 
the ischial tuberosities, the trochanters, 
or the sacrum. However, he is able to 
change his position. The problem with 
these patients is primarily in convincing 
them of the importance of changing 
positions frequently. 

Many hypotheses have been advanced 
concerning the etiology of ischemic 
ulcers. There have been three widely 
proposed concepts: ischemic, neuro- 
trophic, and metabolic. Though all of 
these may be contributing factors, agree- 
ment has not been reached regarding 
the relative importance of each. 


Primary Factors 


Ischemic Factors. Many clinicians be- 
lieve that ischemic ulcers are due to 
prolonged tissue ischemia caused by 
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pressure exceeding the tissue capillary 
pressure, especially over the bony promi- 
nences. Most of the information avail- 
able in the literature regarding the 
survival of ischemic tissue is available 
from studies of general ischemia of an 
extremity. According to Husain,® Heidel- 
berg, in 1878, studied the effects of 
tying a rubber tourniquet around a 
rabbit’s limb. He noted the presence of 
moist and dry gangrene when the 
tourniquet was kept on for 12 to 24 
hours, but no obvious gross changes 
occurred from ligation for 7 to 10 
hours. No microscopic examinations of 
these tissues were recorded. Brooks‘ 
noted the development of dry gangrene 
in the legs of dogs following the applica- 
tion of tourniquets for 17 hours. Williams 
and co-workers* observed that pressure 
of 130 mm. Hg applied to a rat’s tail for 
18 hours produced massive necrosis and 
that 80 mm. Hg applied for 48 hours 
produced necrosis in four out of seven 
animals. 

More recently, Husain® noted micro- 
scopic changes in the muscles of a rat 
when pressures as low as 100 mm. Hg 
were applied for as little as 1 hour. 
While there was no gross change, 24 
hours after pressure was applied there 
was microscopic evidence of cellular 
infiltration, interstitial capillary hemor- 
rhage, and various stages of cellular 
degeneration. Pressures of 100 mm. Hg 
for 6 hours produced similar but more 
severe changes. 

A study of the changes in capillary 
blood flow using several experimental 
methods has established important facts 
regarding vascular hemodynamics. 
Nichol and his co-workers? have demon- 
strated remarkable instability in capil- 
laries at low perfusion pressures with 
cessation or temporary reversal of flow 
at a low position pressure. This “critical 
closing pressure” was found to range 
from 3 to 6 cm. of saline solution in 
the hind leg of a frog. Burton and 
Yamada" noted complete cessation of 
arterial blood flow in the forearm of a 
man at times when the external pressure 
applied to the forearm by means of a 
water plethysmograph was 70 mm. Hg 
less than the subject’s mean arterial 


pressure. Generally the cessation of flow 
occurred when this difference, which 
he calls “transmural arterial pressure,” 
ranged from 20 to 30 mm. Hg. Landis,!! 
using the microinjection method for 
determining blood pressure in single 
capillaries, found the average pressure 
in the arteriolar limb to be 32 mm. Hg. 
He noted increases in maximum capillary 
pressures to 60 mm. Hg during hyperemia 
and 50 mm. Hg during histamine flare. 
Using the pressure plethysmograph, 
McLennan and co-workers!” found capil- 
lary pressure to range from 16 to 33 
mm. Hg. 

Because the hydrostatic pressures in 
capillaries are relatively low, and because 
cessation of flow occurs even in the 
presence of positive arterial pressure, it 
would seem logical that complete tissue 
ischemia might be present when pres- 
sures of the order of capillary blood 
pressure are applied to the body. 

Neurotrophic Factors. Because of the 
high incidence of ulcers in patients with 
spinal cord and peripheral nerve in- 
volvement, it has long been postulated 
that a neurotrophic factor may be of 
primary importance in the production of 
ulcerations. There is little experimental 
evidence in the literature which would 
indicate that the increased occurrence of 
ulcers in this type of patient is primarily 
due to a neurogenic factor. 

Charcot,!* in 1879, first proposed the 
possible existence of a trophic factor. 
According to Freeman,’* Charcot be- 
lieved that damage to these trophic 
centers regulating nutrition resulted in 
the development of a “neurotic necrosis” 
when aided by local pressure. 

Brown-Sequard’® prevented the oc- 
currence of ulcerations in guinea pigs 
and pigeons whose spinal cords had been 
sectioned by keeping susceptible areas 
clean and free of any pressure. Where 
ulceration developed, he noticed com- 
plete healing if the areas were cleaned 
and maintained free of pressure. 

Munro’ stressed the importance of the 
nervous system in the development of 
ulcers. He believed that injury to the 
spinal cord resulted in the interruption 
of autonomic reflex arcs which controlled 
circulation to the skin, with the result 
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that skin could not respond to the ap- 
plication of pressure in a normal protec- 
tive manner. He actually attempted to 
differentiate bed sores from pressure sores 
on this basis. 

Husain® has shown that division of 
the sciatic nerve or complete transection 
of the cord produced no microscopic 
changes in the muscles of a rat’s leg. 
Microscopic examination of the denerv- 
ated muscle subjected to pressures of 
100 mm. Hg for one hour showed edema, 
cellular infiltration, anc hemorrhage. 
Similar changes had been noted in 
normally innervated muscle subjected to 
equal pressure. 


Even if we accept the disturbance in 
the reflex control of the skin circulation 
as being synonymous with the absence of 
sympathetic activity as noted clinically, 
it is difficult to conceive of a hypothetical 
neurogenic factor as primary in the pro- 
duction of ulcers. However, the loss of 
sensation prevents the patient from 
experiencing pressure and pain over 
bony prominences while motor paralysis 
interferes with the change of position 
when the pressure is exerted. Sensory 
involvement would appear to be of 
greater significance than motor involve- 
ment, as is illustrated in the relatively 
rare occurrence of ulceration in the 
poliomyelitic patient who is able to 
experience pain and pressure and _ is 
therefore rarely subjected to excessive 
pressures for prolonged periods of time. 

Metabolic Factors. There has been 
increased emphasis recently on the role 
of nutrition during the acute and con- 
valescent phase of illness, especially the 
negative nitrogen and calcium balance 
that inevitably appears after acute insult. 
After aimost any illness or injury, such as 
a fracture, tooth extraction, or even a 
mild infection, a negative nitrogen, 
phosphorus, sulfur, and calcium balance 
with evidence of osteoporosis, wasting of 
tissue, and loss of weight generally results. 
The reaction is much more pronounced, 
of course, in a severe insult than in a 
mild one. This negative balance reaches 
its peak in about 2 to 8 days and does 
not return to normal for several months. 
The feeding of any product cannot 
reverse the negative balance, although 
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the degree of negativity of the nitrogen 
balance can be reduced. 

Freeman," in 1907, noted occasionally 
the occurrence of skin necrosis in severely 
emaciated patients subjected to even 
transient pressures, as that produced by 
the weight of bed clothing. 

Mulholland and his colleagues!® more 
recently noted complete healing or im- 
provement in patients with ischemic 
ulcers who were maintained on a high 
protein diet. 

Because of the severe alteration on 
body metabolism produced by almost 
any illness and the additional changes 
produced by the bed rest which usually 
follows injury or illness, it would seem 
that rather drastic changes in the dietary 
intake would be indicated, if only to 
counterbalance the metabolic losses. 

Edema of varying degrees is undoubt- 
edly a contributing factor to the produc- 
tion of ulcers. An increased amount of 
interstitial fluid increases the distance 
from the capillary to the cell. Since the 
rate of diffusion of oxygen and food from 
the capillary to the cell decreases in 
proportion to this distance, it is clear 
that edema has a profound influence on 
the supply to the cell. 

Anemia is also a contributing factor 
of great significance in determining 
whether cellular hypoxia and necrosis 
will occur. It is quite obvious that the 
possibility for ischemic tissue to survive 
is greatly enhanced when the hemoglobin 
content and the supply of oxygen within 
the blood are normal even though blood 
flow is reduced. If in ischemia there is 
also a decreased oxygen content in the 
blood, cellular metabolism is restricted 
further. Matheson and Lipschitz’? have 
recently recommended transfusion for all 
patients with ulcers to a hemoglobin 
level of at least 15 gm. per 100 cc. 

The fact that ulceration may actually 
occur following even minimal pressures 
of short duration in the severely emaci- 
ated patient seems only to emphasize that 
well-nourished tissue is more viable and 
can better tolerate the destructive effects 
of pressure and ischemia when it occurs. 


Purpose of Study 
This study was undertaken to measure 
the parameters of time and _ pressure 
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necessary to produce necrosis under con- 
trolled conditions. Localized pressures 
were applied over bony prominences of 
a dog’s hind limb and the relationships 
between the durations and intensities of 
pressure necessary to produce ulcers were 
noted. 


Methods 


Sixteen male and female mongrel dogs 
ranging in weight from 35 to 70 pounds 
were subjected to pressures ranging from 
100 to 550 mm. Hg for periods of 1 to 12 
hours. The animals were maintained 
during the test period on the regular 
animal diet. No attempt was made to 
control their nutritional intake. All 
animals were anesthetized with pento- 
barbital (Nembutal, 30 mg. per kilogram 
of body weight) during a test. The dog 
was laced in a side-lying position with 
the extremity to which pressure was to 
be applied immobilized in a trough. 
Constant pressures were then applied to 
two areas, one over the trochanter of the 
femur and the other over the lateral 
aspect of the ischial tuberosity for a pre- 
determined length of time. All animals 
recovered from the anesthesia within 4 
hours after completion of the test. Photo- 
graphs were taken daily with the time 
of occurrence of ulceration being noted. 
All except two animals were followed for 
14 days after the application of pressure. 

The pressure was applied by an air- 
driven piston consisting of the plunger 
of a 20-cc. hypodermic syringe which had 
been inverted and stabilized over the 
test area. Through a closed system, the 
syringe was connected to the pressure 
reduction valve of a compressed-air tank 
of 7 cubic foot capacity. Minor varia- 
tions of pressure were made by adjusting 
the escape of air through a delicate ball 
valve. The pressure in the system was 
measured with a mercury manometer 
(fig. 1). Pressures at the plunger head 
were calibrated against a 5-kg. Hunter 
Force Indicator. The variation of ap- 
proximately 10 per cent between the 
systemic pressure and the pressure meas- 
ured under the plunger head is partly 
due to the 30-gm. weight of the plunger. 
One explanation for the discrepancy at 
the higher systemic pressures may be 


Fig. 1 — Apparatus used to apply pressure: A, 20-cc. 
hypodermic syringe, inverted; B, mercury manometer; 
C, compressed air; D, pressure gage; E, bleeder valve. 


because the subdivisions on the 5-kg. 
Hunter Force Indicator which was used 
to calibrate the higher systemic pressures 
were in increments of 50 gm. 


Blood samples were obtained for de- 
termination of hemoglobin, hematocrit, 
sedimentation rate, and serum proteins. 
Fractional analysis of the serum proteins 
was done by paper chromatography. 


Arterial pressures were measured dur- 
ing anesthesia with a Statham P 23A 
physiological pressure transducer which 
was connected to an 18-gage needle in- 
serted directly into the femoral artery. 


Tissue pressures were measured on 
four animals from the test group who 
after a 14-day followup did not exhibit 
breakdown from the application of pres- 
sure. Pressures were measured on a 
Statham P 23A physiological pressure 
transducer which was connected to a 
20-gage needle inserted into the tissue. 
The needle had five openings bored into 
the lateral surface within a distance of 
1 cm. from the tip. To assure contiguity 
between the fluid being tested and the 
fluid within this system, saline was infused 
at the rate of 4.6 cc. per hour from a 
constant injection pump. It was thought 
that this would not influence the tissue 
pressures being measured. Pressures were 
measured with the needle horizontal to 
the plunger head at the desired depth. 
All values were recorded on a Sanborn 


polyviso recorder (fig. 2). 
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Fig. 2 — Apparatus used to measure tissue pressure: 


A, 20-cc. hypodermic syringe, inverted; B, animal's leg. 


Pressure measurements were obtained 
over the bony tuberosities under the 
plunger head as various pressures were 
applied to the skin. The difference be- 
tween the applied and transmitted pres- 
sure is probably due, at the low pressures, 
to a cushioning effect of the skin and 
subcutaneous tissue and, at the high 
pressures, to the difficulty in maintaining 
the needle under the point of maximum 
pressure. 

In order to evaluate the amount of 
applied pressure transmitted from the 
piston head to the soft tissue, tissue 
pressures were measured in the hamstring 
group of muscles of the four animals. 
The leg was firmly supported by means 
of a flat board placed beneath the leg. 
Pressures were measured subcutaneously 
under the piston head, at 1 cm. depth 
below the piston and in the subcutaneous 
tissue of the under surface of the leg 
while various external pressures were 
applied. 

Approximately 58 per cent of the pres- 
sure applied was transmitted to the sub- 
cutaneous tissue, 38 per cent to the 
muscle at 1 cm. depth, and 33 per cent 
to the subcutaneous tissue in the under 
surface of the leg. 

A series of measurements was obtained 
during which a coin-shaped piece of 
wood, 2 inch in thickness was situated 
under the leg exactly opposite the piston 
head. This was done in an attempt to 
simulate the condition which would pre- 
vail where a bony prominence is pro- 
tected by a muscle layer, as over the 
ischial tuberosity in man. Pressures were 
measured subcutaneously under the skin 
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of the upper and under surface of the 
leg as well as at 1 cm. depth. This was 
at the mid-point of the muscle mass 
which measured 2 cm. in_ thickness. 
Fifty-six per cent of the pressure applied 
was transmitted equally to all tissue 
depths. 


Three animals from the test group 
who did not exhibit tissue necrosis after 
a follow-up period of 14 days were then 
subjected to various pressures for 1 to 3 
hours over the hamstring area of the 
leg. Adequate support to the under 
surface of the leg was provided in order 
that the amount of pressure transmitted 
to the muscle could be calculated. All 
animals were sacrificed 24 hours after 
the application of pressure and tissue 
specimens from the test area were 
obtained. These specimens were fixed 
in 10 per cent formalin for approxi- 
mately 24 hours before sectioning and 
staining with hematoxylin and eosin. 
Sections were examined microscopically 
for cellular infiltration and muscular 
degeneration. 


Results 


Sixty-two separate experiments at- 
tempting to establish the minimal time 
and pressure parameters for the produc- 
tion of ischemic ulcers showed an inverse 
relationship which followed a parabolic 
line (fig. 3). In only four instances was 
the deviation from this line more than 
1 hour or 100 mm. Hg. In two experi- 
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Fig. 3 — Pressure-time relationship noted in 62 
separate experiments on 16 dogs: x — ulceration; 
* — no ulceration. 
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ments performed early in the study in 
which pressures of 275 mm. Hg were 
applied for 6 or 7 hours, the animals 
were sacrificed 5 days after the applica- 
tion of pressure. Later data would 
indicate that this may have been too 
short an interval to allow for the develop- 
ment of necrosis. 

Ulceration in this study is defined as 
the appearance of necrosis of the skin of 
the tested area. Edema and hyperemia 
were usually noted immediately following 
the release of pressure over the test area 
and generally prevailed for about half as 
long as the duration of the application 
of pressure; 24 hours later the skin 
appeared normal. Even when ulceration 
occurred 3 or 4 days after application of 
pressure, the normally protective response 
of edema and hyperemia subsided before 
the edema and inflammatory response of 
tissue damage were noted. This usually 
appeared from 48 to 96 hours prior to 
ulceration and progressed rapidly to 
actual skin necrosis. Ulceration follow- 
ing app! cation of pressure was never 
noted before 3 days and in one instance 
was not noted until 9 days following 
application of pressure. The average 
time of ulceration was 41/2 days after the 
application of pressure. 

The weights, blood pressures, and 
laboratory blood values, including serum 
proteins, of the 12 animals were obtained. 
The pressure applied, the time for which 
the pressure was applied, and the presence 
or absence of ulceration, as well as the 
time at which ulceration occurred, were 
noted for each animal. 

No correlation between the presence 
or absence of ulceration and the general 
nutritional status of the dogs was noted. 
Most of the values for serum proteins 
compare quite favorably with the normal 
values quoted by Albritton’®’ and Baer 
and his co-workers.’® However, even in 
those animals showing a marked deficit 
in serum proteins, none exhibited an 
unusual sensitivity to the application of 
pressure. 

Microscopic examination of tissue ob- 
tained 24 hours after the application of 
60 mm. Hg pressure for only 1 hour 
showed cellular infiltration, extravasa- 
tion, and hyaline degeneration. 
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Tissues subjected to higher pressures 
for longer periods of time also showed 
cellular infiltration and extravasation, as 
well as muscular necrosis, hyaline de- 
generation, and venous thrombosis of 
varying degrees. 


Discussion 


The data demonstrating the high 
degree of susceptibility of tissue to rela- 
tively low pressures indicate that the 
primary cause of ulcers is pressure of 
varying degrees. The “critical level” 
which obtains when the time is plotted 
against the pressure would indicate that 
intense pressures of short duration are at 
least as injurious to tissue as lower 
pressures applied for longer periods of 
time. However, it would appear that 
tissue ischemia of varying degrees is still 
the primary cause in the production of 
these ulcerations. 

The tissue ischemia which results 
from the prolonged application of low 
pressures undoubtedly leads to irreversi- 
ble cellular changes which progress to 
ultimate necrosis and ulceration. The 
application of high pressures for short 
durations results not only in_ tissue 
ischemia due to cessation of capillary 
flow but also produces changes in the 
larger vessels, such as venous thrombosis. 
Therefore, when the high pressure is 
relieved, the ischemia prevails due to 
involvement of the larger vessels. 

Contrary to popular opinion that ul- 
ceration tends to develop primarily over 
the bone with later extension superficially 
and finally through the skin, our tissue 
pressure measurements would indicate 
that all the tissue from the skin to the 
bone is being subjected to sufficient 
pressure to produce changes. It would 
seem that degeneration is taking place 
simultaneously at all levels, including the 
skin. We become clinically aware of the 
impending necrosis only when the skin 
becomes inflamed. Frank ulceration, 
when it occurs, tends to dissect almost 
completely to the bony prominence, 
lending further evidence that necrosis 
had been taking place at all levels. 

We have shown that even with a 
2-inch foam rubber seat cushion, average 
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pressures under the ischial tuberosities 
and surrounding area generally exceed 
150 mm. Hg.” If only 50 per cent of 
this pressure were transmitted to the 
ischial tuberosity, there would be complete 
cellular ischemia in all tissues over the 
bone and ultimate ulceration would be 
only a matter of time. 

Though no estimates of pressures 
under the sacrum or trochanters while 
the patient is in the lying position are 
available, the superficial covering is so 
little that almost all pressure applied is 
transmitted to the bone. Since skin 
capillary pressures range from 13 to 32 
mm. Hg, then complete tissue ischemia 
and ultimate necrosis will result. 

Because of the microscopic degenera- 
tive changes which result from the ap- 
plication of only relatively low pressures, 
it becomes apparent that the degenerative 
reaction of muscle to pressure and re- 
covery from these changes is taking place 
simultaneously. Where tissue is subjected 
to pressures for only short periods of 
time, the normal hyperemic response 
more than compensates for the temporary 
ischemia, with the result that the tissue 


does not undergo morphological degene- 


ration. Even when excessive pressures 
are applied for a sufficient period of time 
to result in degenerative changes, it 
would appear that complete relief of 
pressure may often permit restoration 
of normal cellular metabolism without 
ulceration. 

Clinically, even when adequate nurs- 
ing care is available, the incapacitated 
person is rarely turned oftener than once 
every 2 hours; thus, each trochanter and 
the sacrum or the iliac spines are sub- 
jected to supracapillary pressures for at 
least 6 hours of each day. Many bed- 
ridden patients develop ischemic ulcers 
in spite of this regimen. This would 
indicate that the damage produced dur- 
ing the time that the pressure was being 
exerted was not completely repaired 
during the intervals when the area was 
free of pressure. More frequent turning 
of the patient would result in shorter 
intervals during which any area would 
be subjected to continuous pressure and 
more frequent periods of complete relief 
of pressure during which restoration of 


Feb., 1959 


cellular function could occur. Mechan- 
ical shifting of pressure at intervals of a 
few minutes would appear to be even 
more satisfactory to prevent ischemia. 


Conclusions 


Ischemic ulcers in dogs were produced 
by both high pressures applied for short 
durations or low pressures applied for 
long durations. The time-pressure rela- 
tionship is inverse and follows a parabolic 
curve. Microscopic pathologic changes 
were noted in tissues subjected to as little 
as 60 mm. Hgifor only 1 hour. Skin and 
subcutaneous . tissue normally exert a 
sling or suspension effect, with the result 
that only a fraction of the applied 
pressure is transmitted to the deep tissue. 
Because living tissue is so sensitive to the 
ischemia produced even by very low 
external pressures, temporary relief of 
this pressure every few minutes is 
essential. 
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Acute Cerebrovascular Accidents: 
Statistical Considerations, Diagnostic 
Methods and Treatment 


John Riishede, M.D. 


and 


E. Schack Staffeldt, M.D. 
Denmark 


@ Cerebrovascular disease is of growing concern to the 

eral practitioner as well as to the staff members of 
the hospitals. Apoplexy is the third most frequent 
cause of death in the USA as in Denmark, outranked 
only by heart disease and cancer. Medical statistics 
show that in Denmark, a steep increase in deaths from 
cerebrovascular accidents has occurred since 1943, and 
that the increase affects all age groups over 45 years. 
Cerebrovascular accident is a neurological syndrome, not 
a disease per se, and the underlying causes can not be 
by usual clinical methods. Since 
1951 carotid angiography has been introduced into the 
routine examinations of more than 200 patients with 
acute cerebrovascular accidents admitted to the Depart- 
ment of Neurosurgery, University Hospital in Aarhus, 
Denmark. Details of technic and complications en- 
countered will be described. Neurosurgical procedures 
(evacuation of intracerebral hematomas) are briefly men- 
tioned. Treatment prescribed and administered & the 
Department of Neurosurgery is outlined. 


Cerebrovascular accident is a syndrome, 
not a disease per se, and may thus be due 
to any one of a number of different causes. 
It is, or has been, a clinical entity not 
really based on exact diagnostic methods. 
Indeed there has been a high percentage 
of diagnostic failures —- of instances in 
which there is a discrepancy between the 
clinical diagnosis and the actual findings 
at autopsy. In 1932, Tisell’ found four 
cases of neuroma, two of pachymeningitis, 
and one of subdural hematoma in a series 
of 121 patients listed as_.ses of cerebro- 
vascular accidents. In order to avoid such 
diagnostic failures and to arrive at an 
exact diagnosis based upon reliable me- 
thods, patients with cerebrovascular acci- 
dent should be referred to centers where 
such an exact diagnosis can be made 
and completely adequate treatment can 
consequently be given. 


Diagnosis 


In 1951, the neurosurgical department 
of the University Hospital in Aarhus in- 
troduced carotid arteriography as a 
routine procedure in the examination 
of all patients admitted with cerebral 
apoplexy. The department, in close co- 
operation with neighboring hospitals, has 
since functioned as a diagnostic center 


for patients with acute cerebrovascular 
accident. 

The angiographical technic employed 
has been the following: one hour before 
angiography an intramuscular dose of 
250 mg. of papaverine hydrochloride was 
administered to prevent possible arterio- 
spasm. The arteriographies were, with a 
few exceptions, made by percutaneous 
puncture of the common carotid artery 
under local anesthesia. One film was 
exposed for the frontal, and two for the 
lateral view. The radiopaque medium 
was a 35 per cent solution of Diodone. 
A minimum of two injections of 15 cc. 
was applied for the entire procedure. 

Since 1951, more than 200 patients 
with acute cerebrovascular accident have 
been admitted to the neurosurgical de- 
partment, and all of them have had 
carotid arteriography. 

On the first series of 100 patients, all 
above the age of 40, a total of 170 angio- 
graphical procedures was performed. 
Unilateral angiography was done in 63 
patients; bilateral in 36. These angi- 
ographies were frequently made within 
the first few hours after the stroke in 
order to attempt an immediate diagnosis. 
Transient symptoms related to the angio- 
graphical procedures, such as nausea, 
dizziness, vomiting, and a slight increase 
in the persisting neurological defects, 
were observed following seven angio- 
graphies, but in only one of these cases 
can the angiography be considered re- 
sponsible for a fatal outcome. 

In the first series of 100 cases 
the following angiographic findings were 
reported : 
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Arterial occlusions ............... 27 
Cerebral circulatory insufficiency .. 29 
Intracerebral hematoma .......... 37 


Nonvascular lesions .............. 7 


Intracerebral hematomas were found 
in 16 women and 21 men. Thirteen were 
between 40 and 49 years old, 14 between 
50 and 59 years old, 7 between 60 and 
69 years old, and 3 were between 70 and 
76 years old. In the group with non- 
vascular lesions, five had malignant 
tumors, one a meningioma, and one a 
purulent encephalitis in the brain stem. 


Results of Treatment 


Twelve patients were not operated 
upon, and they all died within 15 days 
after the attack. Twenty-five underwent 
operations. Of these, 13 died within 3 
months after the operation. Twelve were 
alive at the followup 4 years later. Of 
these 12, eight have regained normal 
working capacity with little or no neuro- 
logical defects, the oldest being 66 years 
of age. Two had a reduced working 
capacity, and two were disabled but not 
helpless. In other words, the functional 
result was good or fair in 85 per cent of 
the surviving, or in 40 per cent of the 25 
upon whom an operation was performed. 

The treatment of the cases reported as 
hematomata has been evacuation of the 
hemaiomas in the early stage, thus pre- 
venting the deleterious effect of the as- 
sociated changes —- edema, interference 
with cerebral circulation, and indirect 
pressure on adjoining tissue. 

A physiatrist from the department of 
physical medicine and rehabilitation has 
been a member of the team dealing with 
these patients from the very beginning of 
their treatment. The physical therapy 
used in the acute phase dealt mainly with 
two problems: prevention of respiratory 
complications, and prevention of con- 
tractures and decubiti. This approach 
has been successful because of an 
“around-the-clock” treatment by physical 
therapists and a highly experienced and 
efficient nursing staff. This treatment has 
been the basis for further successful 
rehabilitation. 

An extensive follow-up study of all 
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discharged patients has been outlined 
but not yet completed. 


Discussion 


A cerebral vascular attack will, in a 
young individual, give rise to active 
search for diagnosis and treatment, in- 
cluding physical therapy. A_ similar 
catastrophe will frequently, in a patient 
over 50 years of age or thereabouts, be 
labeled as cerebral apoplexy which, 
generally, implies both diagnostic and 
therapeutic pacifism.? This discrimina- 
tion may occasionally be reasonable when 
directed against old and decrepit pa- 
tients. However, a person of 50 or 60 is 
not necessarily old or decrepit today. 
The average duration of life is now 68 
years for men and 70 years for women, 
and a person of 65 has a remaining life 
expectancy of just under 14 years.* 

The age distribution of the general 
population has, within the last few 
decades, shown an increasingly apparent 
shift in the direction of middle and later 
life. The diseases of these age groups are 
problems of increasing importance to 
medical research in laboratories and 
clinics. The basic problems of cerebral 
apoplexy or cerebrovascular accident are 
essentially those of arteriosclerosis and 
arterial hypertension. 

This paper has dealt mainly with the 
problems of acute cerebrovascular acci- 
dent, the diagnostic and neurosurgical 
procedures, with emphasis upon the 
importance of carotid angiography. How- 
ever, successful rehabilitation of patients 
with cerebrovascular accidents depends 
upon early and carefully exact diagnosis 
and the consequently adequate treatment. 


Summary 


Cerebrovascular accident is a neuro- 
logical syndrome, not a disease per se, 
and the underlying causes cannot be 
ascertained adequately by usual clinical 
methods. Since 1951, carotid angiography 
has been introduced into the routine 
examinations of more than 200 patients 
with acute cerebrovascular accident ad- 
mitted to the neurosurgical department 
of the University Hospiial in Aarhus, 
Denmark. Details of technic and com- 
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plications encountered have been de- Apoplectic Cerebral Hemorrhage and 
scribed. Neurosurgical procedures (evac- i cae of Brain. Hygeia 94:934 (Dec. 
uation of intracerebral hematomas) were ) ae 
stay in the neurosurgical department was 
Rusk, H.: Sociologic, Economic, and 
u Personal Significance of Cerebral Vascular 
Diseases, in Cerebral Vascular Diseases, 
edited by E. H. Luckey, New York, Grune 
1. Tisell, F.: Comparative Clinical Study of & Stratton, Inc., 1955. 
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A Study of the Effectiveness of a 
Nylon Nonrubberized Elastic Stocking 
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a 
Lewis J. Bronstein, M.C. 
New York 


@ A large number of patients requiring elastic support 
for the lower extremities will not wear such support 
unless it is esthetically suitable and reasonably eco- 
nomical. A group of patients in this study found the 
stock to fulfill these requirements. The nylon elastics 
provided support in conditions of moderate abnormal 
venous states of the lower extremities causing edema; 
relieved symptoms associated with varicose veins, the 
postphlebitic phenomenon, chronic venous insufficiency, 
and in the absence of demonstrable pathology gave 
symptomatic relief to patients with “tired feet.’ 
Elastic stockings, bandages, boots, and 
other types of support are used as a form 
of conservative therapy in a wide variety 
of pathological states of the peripheral 
venous circulation of the lower extremi- 
ties. This form of therapy is accepted in 
such conditions as varicose veins, chronic 
venous insufficiency, thrombophlebitis, 
and indeed in any state where edema of 
the lower extremities secondary to venous 


pathology is a factor. 

Compressive support is of great im- 
portance in the proper postoperative 
management of the patient with varicose 
veins either following ligation or sclerosing 
therapy. In chronic venous insufficiency, 
particularly following ileofemoral throm- 
bophlebitis, support sufficient to control 
edema may be the keystone of all therapy. 
This is true even where primary or 
secondary varices with incompetency of 
the long saphenous veins are treated by 
injection. Where secondary varices are 
present without incompetency of the long 
or short saphenous veins, support again 
is the chief if not the sole means of 
adequate therapy. 

In lymphedema, the swelling must be 
controlled just as in edema due to 
varicose veins and chronic venous in- 
sufficiency. The longer the edema per- 
sists, the more the cellulitis and indura- 
tion, and the greater the deformity. Here, 
strong elastic stockings or bandage con- 
trol is mandatory, and must be continued 
as long as edema persists regardless of 
the appearance of the dressing. 

The purpose of this paper is to study 
an occasionally neglected but important 
facet in the treatment of peripheral 


vascular disorders — acceptable elastic 
support of the lower extremities. 

Wherever edema occurs in the lower 
extremities it encourages repeated epi- 
sodes of cellulitis, !tymphangitis, and 
chronic thrombophlebitis. Chronic edema 
leads to subcutaneous fibrosis, impaired 
capillary function, pigmentation or stasis 
dermatitis, and, in advanced cases, to 
ulceration. Where support is indicated, 
the chief test of its efficacy is the control 
of edema. If the tissue pressure is 
greater than the intravenous pressure, 
then edema is controlled. If elastic 
stockings augment such increased tissue 
pressure to the degree that it exceeds 
intravenous pressure, then the elastic 
stockings are of value. 


Problems in Prescribing 
Elastic Stockings 


The chief problems involved in pre- 
scribing elastic stockings or other types of 
support for the lower extremities are as 
follows: 

1. Will the support be adequate to 
overcome intravenous pressure? In some 
patients the intravenous pressure is such 
that the abnormal accumulation of fluid 
in the tissues defies control except by the 
strongest types of support worn con- 
tinually. In severe lymphedema, elastic 
or bandage support may be of little value 
in improving the deformity yet may 
tend to control its progression. In milder 
forms of edema, as may occur with 
varicose veins and mild chronic venous 
insufficiency, adequate support, added to 
other forms of destructive sclerosing 
therapy or ligation, should be relatively 
efficient in controlling the edema. 

2. Will such support continue to be 
exerted after the device has been worn 
over weeks or months? Elasticity and 


Associate Attending Physician, Hospital for Joint 
Diseases. 

Associate Attending Physician, Goldwater Me- 
morial Hospital. 
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compressibility are the chief attributes of 
rubberized stockings or bandages. Rubber- 
elastic bandages, carefully applied daily, 
usually last only a few weeks. Rubberized 
stockings with various percentages of 
rubber woven into or through the fibers 
have elasticity and compressibility de- 
pendent on the percentage of rubber 
contained. Such specially fitted stock- 
ings may last, so far as their efficiency is 
concerned, up to 6 months. 

3. Will the patient accept such a de- 
vice regardless of its cost or appearance? 
A large number of women with condi- 
tions requiring support by bandages or 
stockings flatly refuse to wear them be- 
cause of their unsightliness. In the 
evenings or for special occasions where 
there is much walking or dancing and 
where support is particularly needed, 
they dispense with such support entirely. 
Cost of elastic stockings is another factor, 
by no means insignificant. Stock elastic 
stockings usually cost around $11 and 
fitted stockings of similar material of the 
lighter stock variety are far more expen- 
sive. Rubberized fitted stockings of 
heavier material again cost more although 
they may last longer than the in-stock 
unfitted varieties. Such cost can be pro- 
hibitive to large numbers of women. 
When cost as a deterrent is added to the 
unacceptable appearance of the stocking 
it can readily be seen that many patients 
in need of compressive support refuse to 
follow the prescription on a regular, con- 
tinuing and predictable basis. 

In the usual and most commonly seen 
pathological states, such as moderate oi 
severe varicose veins, postphlebitic chronic 
venous insufficiency, and “tired feet,” 
heavy rubberized, expensive and unsightly 
stockings need not necessarily be worn. 
Lighter elastic stockings could be pre- 
scribed, Will an esthetically acceptable 
stocking of low cost have sufficient elas- 
ticity and compressibility to control the 
usual degree of edema? If a heavy 
stocking is needed and yet won’t be worn 
because of cost and appearance or both, 
can stockings avoiding these deterrent 
factors that will be worn be of value? 


Report of a Study 
This study (of women only) was there- 
fore undertaken, using a low-cost, mono- 
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filament yarn stocking which contains no 
rubber and which is widely available at 
a reasonable cost.* These stockings are 
available in various stock sizes and 
lengths. So far as appearance is con- 
cerned, they are completely acceptable 
although they are somewhat darker and 
appear heavier off the legs than the 
usual so-called “sheer hose.” However, 
when worn, they do not differ signifi- 
cantly in appearance from the usual 
“service” type of hose. 


Selection of Subjects 


Patients were selected from various 
occupations, as listed in table 1. They 


Table 1: Occupations of Subjects Studied 


Shopgirl 


Teacher 
Factory worker 


Physician 


were instructed to wear the stockings 
every day. In addition to the initial 
examination, they were re-examined fre- 
quently and the degree of edema, where 
it existed, was noted, as well as the 
symptoms, if any. All patients who, in 
the opinion of the examiner, required 
therapy in addition to elastic stocking 
support — such as bedrest, anticoagula- 
tion, or various forms of surgery — were 
not included. Such patients were in- 
structed to receive the required therapy. 
All patients with advanced severe peri- 
pheral vascular disorders requiring ex- 
ceptionally strong support without other 
forms of therapy were urged, for the 
purpose of this study, to wear 100 per 
cent rubber stockings. Those who refused 
to do so for esthetic or economic reasons 
were included in this study. It was felt 
that, under ordinary circumstances, these 
women would not wear any other type 
of support than that here studied and 


*Supp-Hose, Mojud Co. 


No. 
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Varicose veins 
Chronic venous insufficiency 
Thrombophlebitis 


Tired legs . 


that therefore the acceptability and 
efficacy of the present device should be 
tested. 


In addition to those suffering from 
varicose veins, chronic venous insuffi- 
ciency, chronic lymphedema, and throm- 
bophlebitis, a group of patients was 
included who suffered from what they 
termed “tired feet.” In this group of 118 
patients, no abnormal venous states were 
clinically demonstrable. These were sales- 
girls and nurses who worked at standing 
positions on an average of 6 hours per 
day, 5 days per week. Their general 
complaints were vague pains toward the 
latter part of the working day, usually 
in the ankles and calves. Occasionally 
burning sensations in the feet and para- 
sethesias were described. Where “puffi- 
ness” of the ankles was noted by this 
group of patients, true edema was not 
demonstrable. All patients complaining 
of “tired feet” in whom orthopedic de- 
formities were demonstrable were not 
included in the study. 


The 118 patients selected had normal 


peripheral pulses, skin temperatures, 
oscillometric readings, and orthopedic 
configurations. These patients, in addi- 
tion to the discomfort they suffered, also 
stated that they frequently lost time 
from work because of their complaints. 
They noted muscle fatigue in the ankles 
and legs and had often considered wear- 
ing elastic stockings. However, all were 
loath to do so, not only because of the 
cost and appearance, but because their 
employer might consider the wearing of 
unsightly stockings a sign of disability 
rebounding detrimentally to their security 
or possible advancement. 


Results 


Table 2 shows the total number of 
patients studied according to the diag- 
noses. The total is more than 235 because 


many patients had a combination of 
findings. 

Patients with Varicose Veins. It is 
noted that of the 96 patients with varicose 
veins, 30 had mild cases. Of these 30, 
none would wear elastic stockings of the 
rubberized type or would wear any type 
of elastic bandage. Many, at one time 
or another, had been advised to either 
curtail their standing activities or to 
wear some type of elastic stocking and 
had refused to do so. All 30 patients 
having worn the device under study for 
a period of 2 months stated that they 
would continue to wear such stockings 
inasmuch as they were esthetically pleas- 
ing and inexpensive. Prior to the use 
of this nylon stocking, 17 of these 30 
patients had symptoms of fullness and 
congestion and soreness in the legs. The 
other 13 were asymptomatic except for 
the disfigurement incident to the varicose 
veins. The 17 symptomatic patients all 
noted relief with the device. When these 
patients discontinued wearing the nylon 
hose for only a day or two they stated 
that their symptoms returned. They 
therefore went back to their use and 
wore them for evening occasions as well 
as during their regular working hours. 
They were quite sure that their relief was 
due to the stockings. 


Of the moderate group, 28 in total, 
12 patients had worn elastic stockings, 
16 never wore any type of special support. 
The entire group of 28 had been re- 
peatedly urged to wear elastic stockings 
regularly and had refused to do so. 
Furthermore, of these 28 patients, 21 
were symptomatic and of these 21, 20 
had a significant degree of relief of their 
symptoms. Of the 12 patients who had 
worn elastic stockings, one preferred to 
continue to wear such stockings. Meas- 
urements of ankle edema in those patients 
where it existed showed improvement by 
as much as one inch after a time of 
usually no more than one or two days. 
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Table 2: Diagnoses 

Mild Moderate Severe Total 

28 28 86 

| 
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Of the entire 28 patients, 25 accepted 
Supp-hose and stated that they would 
continue to wear them. 


Of the 28 patients with severe varicose 
veins, 19 had worn elastic stockings and 
9 never wore any type of special support. 
Here too, as in the moderate group, all 
28 had been repeatedly urged in the 
past to wear elastic support on a con- 
tinuing basis and had refused to do so. 
Of the 28 total group, all were sympto- 
matic and of these, 21 had relief of their 
symptoms with the tested device. Of the 
19 who had worn other types of elastic 
support in the past, 4 stated that they 
would prefer to wear such support “when 
needed” and 2 felt that no type of sup- 
port was tolerable. Thus, of the 28 
patients, 22 would wear Supp-hose: 21 
for relief of symptoms and one for 
“covering the appearance of the varicose 
veins.” It is to be noted that 21 out of 
28 patients who were in need of elastic 
stocking support and who had previously 
refused such support accepted these 
stockings not only for their appearance 
but also for relief of symptoms. In these 
patients there was appreciable reduction 
in peripheral edema. 


In this group of 86 patients with vari- 
cose veins, therefore, where no elastic 
support had been regularly worn, 77 
agreed to such support so long as it 
was Supp-hose, which was acceptable 
esthetically. 

Patients with Chronic Venous In- 
sufficiency. Eighty-five patients, all 
symptomatic, with chronic venous in- 
sufficiency were studied (table 2). The 
etiological background was postphlebitic 
syndrome and chronic varicose veins. It 
was felt that all patients in this group 
were in need of elastic stocking support. 
All of these patients had edema; 13 had 
dermatitis, ranging from pigmentation to 
purpura and eczema; 9 had chronic 
fibrosis. Thirty patients had worn elastic 
stockings of the rubber type or ACE 
bandages in the past. Only 18 now wore 
them. This group of 18 wore either 
elastic stockings or ACE bandages, but 
did not do so regularly. 

The common complaints against this 
type of support were expense and ap- 
pearance. They would be worn for short 


periods of time and then discarded. 
However, knowing that they were needed, 
they would be worn from time to time. 
Of the other 12 patients in this group of 
30 who had worn elastic stockings, all 
refused to go back to them even tempo- 
rarily because of their poor appearance 
and high cost. They had therefore been 
completely discarded. 


Fifty-five patients wore no elastic 
stockings at any time. All 85 had been 
advised to wear elastic stockings on a 
continuing basis. Of the 18 who still 
occasionally wore other types of support, 
9 felt that Supp-hose gave them as ade- 
quate support as rubberized or ACE 
bandages, 4 preferred to continue with 
their previous stockings, and 5 did not 
report for continued observation. Meas- 
urements of the edema at the ankles in 
the 4 who had tried the device and 
preferred to go back to rubberized elastic 
stockings showed measurable improve- 
ment. However, these 4 felt that heavier, 
rubberized elastic stockings gave them 
more relief. They were urged to wear 
such heavy-stockings on a regular and 
continuing basis. The examiners’ feel- 
ings, however, were that they would not 
do so although it had been demonstrated 
that wearing supportive stockings either 
with or without rubber gave measurable 
improvement in appearance and symp- 
tomatology. 


Of the 12 who had worn other support 
but would no longer do so, all accepted 
Supp-hose for relief of symptoms and 
improvement of appearance. Of the 
balance of 55 patients who had never 
worn any type of support, 50 stated that 
they felt better so far as feeling of “full- 
ness” and ‘aching muscles” was con- 
cerned. They therefore stated that they 
would wear these stockings regularly. 
The remaining 5, while they had appre- 
ciable lessening of the edema, felt no 
symptomatic improvement and would 
not wear the stockings. In all patients 
of this group of 85, no adverse criticism 
concerning appearance was encountered. 


Therefore, of 85 patients with chronic 
venous insufficiency, 71 had relief of 
symptoms and agreed to wear Supp-hose 
regularly, 4 preferred heavier stockings, 
5 would accept no type of elastic support, 


x 


and 5 were not reported because of 
failure to keep follow-up appointments. 

Patients with Chronic Thrombo- 
phlebitis. Eleven patients with chronic 
thrombophlebitis were studied. Of these 
the etiology was traumatic in one, com- 
plication of varicose veins in 3, and 
postprimary ileofemoral thrombophlebitis 
in 7. In all cases there was no indication 
for forms of therapy other than suppor- 
tive. Of this group of 11 patients, 10 
obtained sufficient relief to accept the 
device, one “didn’t like any type of 
support.” 

Patients with “Tired Legs.” Of the 
118 patients complaining of “tired legs,” 
none wore elastic stockings prior to the 
study; 102 stated they they would con- 
tinue to wear the stockings because they 
felt “better at the end of the day.” They 
stated that their leg fatigue seemed less 
and that they were less generally and 
systemically fatigued at the end of the 
working day. They also wore their 
stockings at night and over weekends. 
In no instance did co-workers remark on 
any unusual appearance of these stock- 
ings and the patients uniformly felt that 
tleir positions in industry, no matter how 
modest, were made more secure to the 
extent that physical appearance could 
give. 

Nine patients felt that the stockings 
gave no measurable relief. Of these 9 
patients, 2 stated that they were “allergic 
to Supp-hose” although no signs of local 
allergy we e demonstrable. These 2 pa- 
tients had always worn nylon stockings 
and did not note any allergy to them. 
Of the remaining 7 in this group of 9 not 
improved with the device studied, all 
felt that no type of elastic stocking could 
answer their difficulties. 

Seven patients stated that, regardless 
of the size of the stockings, they were 
either “too small or too big.” 

In this group of 118 patients without 
demonstrable venous or other vascular 
or orthopedic abnormality, it was felt by 
the examiners that while there may have 
been an emotional overlay, nevertheless 
the stockings seemed to be of definite 
help in the relief of symptoms. Obviously 
no double blind method of experimenta- 
tion could be performed. However, in 
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those 102 patients who obtained relief in 
this group, the relief seemed to be of a 
lasting nature so long as the device was 
worn. Possibly the stockings in this 
group, in addition to giving support to 
tired muscles and preventing subclinical 
edema, might be serving as a placebo. 
The value of a placebo in the medical 
armamentarium has been well established. 
Kho ever, minimal chronic venous insuf- 
ficiency not detectable at the time of 
examination may have been helped by 
supportive stockings. Follow-up studies 
in this latter group would be of interest. 


Characteristics of the Stockings 


It is to be noted that some patients 
wore the device daily during their work- 
ing hours, washed them each night, and 
had only one pair. All such subjects 
mai’ iained that at the end of the two- 
month period the stockings still retained 
their original elasticity. At the end of 
this period the stockings also still retained 
their original appearance despite the 
regular wearing and washing. 

Out of 47 pairs of stockings, 6 had 
developed the so-called “runs,’ which 
did not seem to alter their elastic or 
compressive qualities. Many of the pa- 
tients’ co-workers had purchased the 
stockings because of this quality of dur- 
ability and the economy over the regular 
nylons of which usually at least 3 pairs 
per month are purchased by the average 
woman. 


Conclusions 


A large number of patients requiring 
elastic support for the lower extremities 
will not wear such support unless it is 
esthetically suitable and economically 
reasonable. This group of patients found 
the studied stockings to fulfill their 
requirements. 

In mild to moderate abnormal venous 
states of the lower extremities causing 
edema and requiring elastic support, the 
stockings herein studied will provide such 
support. 

Symptoms associated with varicose 
veins, the postphlebitic phenomenon, or 
chronic venous insufficiency, are relieved 
to a significant extent by these nylon 
elastics. 


. 
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In a large number of patients with 
“tired feet” and in the absence of demon- 
strable pathology, these special stockings 
gave symptomatic relief. 

The stockings retained their elasticity 
and compressibility for at least two 
months. 
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In all instances, patients who wore the 
device stated that their co-workers and 
others could not distinguish these from 
their usual stockings. 

In advanced pathological venous dis- 
orders where the venous pressure is high, 
these hose are not recommended. 


book reviews 


The reviews here published have been prepared by competent authorities 
and do not necessarily represent the opinions of the American Congress 
of Physical Medicine and Rehabilitation and/or the American Academy 
of Physical Medicine and Rebabilitation. 


THE CEREBRAL-PALSIED CHILD. By 
Winthrop M. Phelps, M.D.; Thomas W. 
Hopkins, Ph.D., and Robert Cousins. Cloth. 
Price, $3.95. Pp. 237. Simon and Schuster, 
630 Fifth Ave., New York 20, 1958. 


The authors of this book have provided a 
valuable service in writing a book for parents 
of cerebral palsied children. It is a book that 
is informative, lucidly written so that it could 
be understood by the layman, and is relatively 
comprehensive. 

The authors of this book have set them- 
selves a difficult task, namely, to take a com- 
plex subject such as cerebral palsy and present 
it lucidly in considerable detail to an untrained 
audience. They have succeeded admirably. 
The material that is covered is quite compre- 
hensive and is likely to meet most of the 
questions that the parent of the cerebral 
palsied child is likely to ask. 

Some 40 pages at the end of the book are 
devoted to appendices covering such subjects 
as a list of United Cerebral Palsy Association 
Affiliates and a regional directory of day 
schools and boarding facilities for cerebral 
palsied children that are available throughout 
the country. 

From a physiatrist’s point of view the 
chapter devoted to physical therapy and oc- 
cupational therapy might have been strength- 
ened. For example, the following quotation 
appears therein: ‘Massage is a substitute for 
exercise, to keep up muscle tone, muscle 
nutrition and muscle contractibility. It is used 
for weak muscles and for the child who is 
too weak to take sufficient amounts of exercise. 


It is particularly helpful in overcoming flab- 
biness in babies.” From both a physiological 
and physiatric point of view, these statements 
are open to serious question. In spite of such 
errors, it is the feeling of this reviewer that 
this is an outstanding endeavor which meets 
a very important unmet need in this country; 
i.e. providing sound information to the parent 


of the cerebral palsied child. (J. S. T., M.D.) 


A PSYCHIATRIST WORKS WITH 
BLINDNESS. Selected papers by Louis S. 
Cholden, M.D. Cloth. Price, $1.85. Pp. 119, 
without illustrations. American Foundation for 
the Blind, 15 W. 16th St., New York 11, 
1958. 


This is a collection of selected papers 
previously presented by Dr. Cholden and 
published posthumously by the American 
Foundation for the Blind. I am certain that 
had the author been alive he would have 
objected to its title. Referring to this 
publication as “A Psychiatrist Works with 
Biindness” is to miss the significance of the 
ideas and philosophy the author attempted to 
convey to his audiences. Dr. Cholden was 
interested primarily in the persons who are 
blind rather than in blindness itself. In fact 
many of the concepts expressed by him could 
apply just as well to any other severely dis- 
abled individuals. 

The first chapter “Psychiatric Aspects of 
Reforming the Patient of Blindness” contains 
a discussion of the meaning of blindness to 
the patient and to the ophthalmologist. Here 


the author points to the need of allowing the 
patient to “mourn for his dead eyes.” He also 
warns the ophthalmologist not to raise any 
false hopes in his patients. In a chapter deal- 
ing with group therapy we are told that faces 
of the blind are poor indications of emotions; 
the author found it more useful to observe the 
movements of their hands and fingers as 
evidence of emotional expressio1.. 

In a paper on “The Effects of Monetary 
Giving on Human Beings” the author presents 
an analytical evaluation of charity as well as 
the meaning of riches. He suggests that the 
function of our society in helping the handi- 
capped should be similar to the function of 
the organs of our body; when a group of cells 
in the body functions poorly another group 
makes every attempt to compensate and to 
help the organ to recover. He cites the eight 
degrees of charity described by Maimonides. 

The most thought provoking challenge to 
the rehabilitation therapists is presented in a 
paper entitled “Where Do We as Rehabilita- 
tion Workers Feel Ourselves Lacking that We 
Must Look for a Scapegoat?” Rehab 'litation 
is defined as “total reconstitution of the being 

. in preparation for a different life .. . 
made very difficult by the fact that each 
person resists such a major change in himself.” 
As to the role of the rehabilitation workers: 
“And we as rehabilitators cannot change him 
or her. We can only . . . stand by, stimulate, 
tantalize, and facilitate the internal, innate 
ability present in each of our clients to make 
this change himself.” Dr. Cholden aptly dif- 
ferentiated between a therapist and a tech- 
nician. “What do you think of the doctor who 
is only: interested in listening to your heari 
and not at all interested in listening to you? 
He is a technician.” 

These papers are a valuable contribution to 
our understanding of the attitudes of the 
physically disabled towards their handicaps 
and of our own attitudes towards those whom 
we attempt to help to lead fuller lives within 
the limitations of these handicaps. (Jack 
Meislin, M.D.) 


THE CLINICAL PHYSIOLOGY OF 
PHYSICAL FITNESS AND REHABILITA- 
TION. By Ernst Jokl, M.D. Cloth. Price, 
$8.50. Pp. 194, with illustrations. Charles C 
Thomas, Publisher, 301-327 E. Lawrence Ave., 
Springfield, Ill., 1958. 


The author uses numerous case histories to 
illustrate the basic hypotheses which he is 
attempting to support. This reviewer finds 
the book to be poorly organized, and a very 
difficult volume to read and obtain any 
definitive information which is applicable to 
clinical rehabilitation. There can be no 
question as to the erudition of the author who 
is widely read, and obviously is a man of 
considerable knowledge; however, the appli- 
cability of the present volume in the practice 
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of day to day problems related to physical 
medicine and rehabilitation, is poor at best. 
It is also regrettable that the proof-reading 
on this volume leaves much to be desired. In 
its present form, this reviewer cannot recom- 
mend this book to the clinician or as a text. 


THE URETEROVESICAL JUNCTION. 
By John A. Hutch, M.D. Cloth. Price, $7.50. 
Pp. 178, with illustrations. University of 
California Press, Berkeley 4, 1958. 


Dr. Hutch has an unusually rich experience 
in treating individuals with neurogenic uro- 
genital disease. He has drawn on this 
experience plus some carefully worked out 
experimentation to compile this volume. He 
has also devised a plastic ureterovesical repair, 
sometimes adding sacral neurectomy to control 
outlaw reflexes in a spastic, contracted bladder. 
The author rejects simple back pressure from 
a hypertonic bladder as the cause of hydro- 
ureter and hydronephrosis, pointing out that 
these complications occur just the same when 
bladder pressure is reduced to zero by an 
in-lying catheter; cystograms made under con- 
siderable pressure also often fail to show 
reflux. 

However I am not able to follow completely 
the author’s argument that sacculation and 
distortion of the bladder somehow produce 
hydroureter without reflux and without me- 
chanical obstruction. I suspect that both 
obstruction and reflux are intermittent and 
result from valving of the orifices in the edge 
of distended saccules and from transient 
kinking of the extravesical ureters. 


The point is academic. This is a very fine 
work on the physiology, pathology, surgical 
repair and neurologic correction of the uretero- 
vesical junction. It is a book for urologists, 
neurologists and neurosurgeons. (Sedgwick 
Mead, M.D.) 


DYNAMIC ANATOMY AND PHYSI- 
OLOGY. By L. L. Langley, Ph.D., LLB.; 
E. Cheraskin, M.D., and Ruth Sleeper, R.N. 
Cloth. Price, $6.00. Pp. 719, with illustra- 
tions. McGraw-Hill Book Company, Inc., 
330 W. 42nd St., New York 36, 1958. 


This book is written for the students in the 
ancillary healing arts. It is clear, precise and 
unusually well-illustrated. It is written to 
make anatomy live as a functional subject. 
It covers the entire anatomy and physiology 
of the body. The chapter on muscles seems 
rather brief insofar as function is concerned. 
However, the illustrations of this chapter are 
most satisfactory. Surface views are given to 
demonstrate the action of the muscle as it is 
in contraction. 


ay 
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Enough pathology is illustrated to demon- 
strate the physiology of the endocrine system, 
vitamin deficiencies and so on. Intravenous 
and intramuscular injections are illustrated to 
show anatomy and, in a way, to demonstrate 
the importance of knowledge concerning the 
anatomy of the particular areas. The book 
reads well, the language is simple, and with 
the excellent illustrations, it should prove an 
excellent textbook, not only for nurses but for 
physical therapists and occupational therapists 
as well. (Frances Baker, M.D.) 


HORMONES AND THE AGING 
PROCESS. Edited by Earl T. Engle and 
Gregory Pincus. Cloth. Price, $8.50. Pp. 
323. Academic Press, Inc., Publishers, 111 
Fifth Ave., New York 3, 1956. 


This interesting and highly scientific book 
is devoted to a discussion, by a group of 31 
scientists, of the relationship of hormones to 
the processes of aging. An attempt has been 
made to bring together basic biologic findings 
of recent years and specific clinical studies in 
which they had been applied. 

Among the fundamental changes character- 
istic of aging are marked alterations in 
metabolism of protein and minerals. The 
tissue wasting and osteoporosis characteristic 
of aging are familiar phenomena. Some 
chapters of this book are concerned with the 
role of hormones in these processes and the 
symposium is concluded with a number of 
papers describing recent data on experimental 
steroid medication in heart disease, osteo- 
porosis, and cancer, as well as the use of such 
medication in senile individuals who do not 
have aprv specific disease. 

The object of the conference on which this 
book is based was to stimulate further inves- 
tigation in this neglected field; and it should 
achieve its purpose, for the scientific contri- 
butions of the outstanding group of investiga- 
tors who prepared the various chapters for 
this book are uniformly of high caliber. 
(Frank H. Krusen, M.D.) 


REHABILITATION OF THE CARDIO- 
VASCULAR PATIENT. By Paul Dudley 
White, M.D.; Howard A. Rusk, M.D.; Philip 
R. Lee, M.D., and Bryan Williams, M.D. 
Cloth. Price, $7.00. Pp. 176, with illustra- 
tions. McGraw-Hill Book Company, Inc., 330 
W. 42nd St., New York 36, 1958. 


This book serves to emphasize again the 
strides that medicine is making in caring for 


the patient with chronic disease. No more 
can a physician consider a treatment program 
adequate which provides only for the somatic 
complaints. As this text effectively demon- 
strates, such care must include the total needs 
of the patient. 
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The section on care of the hemiplegic 
patient is extremely well done and is illus- 
trated with 31 photographs and diagrams. 
It describes the total problem and offers 
substantial guidance to the physician con- 
cerned with the management of the patient 
who has suffered a stroke. 

The section devoted to the cardiac patient 
is somewhat abbreviated. For example, the 
chapter devoted to hypertension or hyper- 
tensive heart disease is only four pages long 
and the entire section on cardiac disease does 
not have a single illustration or diagram. 
The emphasis on the management of the 
hemiplegic patient to the detriment of the 
cardiac patient may only reflect the need for 
more interest and experience in the manage- 
ment of the latter group. 

In general the book can be recommended to 
those professionally concerned with the care 
of the patient with cardiovascular disease and 
especially the patient with hemiplegia. (M. L., 
M.D.) 


CHARTER FOR THE AGING. New York 
State Conference. Convened by Gov. Averell 
Harriman at the State Capitol in Albany, 
1955. Cloth. Price, $3.00. Pp. 659. Office 
of the Special Assistant, Problems of the 
Aging, State Capitol, Albany, N. Y., 1955. 


This book, prepared by Philip M. Kaiser 
(Special Assistant to the Governor of New 
York) and Harold Mager (Executive Secre- 
tary), contains the proceedings of a three-day 
conference on the problems of the aging. It 
presents discussions of community organiza- 
tion; education and recreation; employment; 
group care of the aged; health, medical care, 
and rehabilitation; housing; maintenance of 
income and prevention of indigence; mental 
health; retirement policy; role of religion; and 
university research, teaching, and training. At 
the conclusion of the book is a special message 
on problems of the aging addressed to the 
New York State Legislature and presented by 
Governor Harriman. This message is based on 
the deliberations of the participants in this 
conference and contains 25 specific recom- 
mendations regarding methods of coping with 
the problems of aging in the State of New 
York. Among the recommendations are the 
following: (1) expansion of counselling and 
placement services for older workers, (2) 
removal of legal restrictions which prevent 
furnishing of adequate educational services to 
aged adults, (3) establishment of “day centers” 
for the aging, (4) training of professional 
educational and recreational leaders, (5) pro- 
vision of comprehensive home care for older 
patients having chronic iliness, (6) develop- 
ment of rehabilitation services in nursing 
homes, (7) development of rehabilitation 
services in medical schools, (8) a demonstra- 
tion project on “meals-on-wheels” for the 
aged, and (9) a study of ways to expand the 
supply of suitable housing for the aged. 
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Because it was a capable group of experts 
that discussed the various topics mentioned, 
this book is a valuable reference work. 
Physiatrists will find acknowledgment of the 
importance of physical medicine and reha- 
bilitation in managing the problems of aging, 
and a recommendation that the State Depart- 
ment of Health “should be enabled to assist 
in the development of departments of physical 
medicine and rehabilitation at Albany Medical 
College and the University of Rochester School 
of Medicine.” It is also mentioned that “the 
State University is considering, at the present 
time, similar expansion of facilities at the 
downstate and upstate medical centers.” ‘This 
book is recommended to all persons concerned 
with problems of the aging. (Frank H. 
Krusen, M.D.) 


A PRIMER OF CEREBRAL PALSY. By 
Joseph D. Russ, M.D., and Hyman R. 
Soboloff, M.D. Paper. Pp. 77, with illustra- 
tions. Charles C Thomas, Publisher, 301-327 
E. Lawrence Ave., Springfield, Ill., 1958. 


This monograph is part of a series in the 
American Lectures in Pediatrics. Because of 
its brevity it remains a very superficial review 
of a complex subject. As a result a number 
of statements appear to be trite or generaliza- 
tions which make no significant contribution. 
The authors are a pediatrician and an ortho- 
pedist. As a result the physiatric management 
of the cerebral palsied child does not appear 
to be presented adequately. Thus the physi- 
atrist is defined in the cerebral palsy team as 
a “specialist who is primarily concerned with 
the physical and occupational therapies to be 
utilized for habilitation, or rehabilitation.” 

This book may serve a valuable function for 
the physician who wishes a brief resume of the 
entire subject of cerebral palsy. Thus for the 
general practitioner and the medical student 
who have had little or no experience in the 
care of the cerebral palsied child, this book 
may be of value. There are a number of 
attractive photographs to supplement the text. 
(J. S. T., M.D.) 
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.Peripheral Nerve-Spinal Cord Anastomosis 
for Experimental Cord Transection. C. C. 
Neurology 


Turbes, and L. W. Freeman. 
8:857 (Nov.) 1958. 


One cm. of the spinal cord and its en- 
sheathing meninges were removed from 30 
adult female dogs resulting in a complete 
paraplegia. One to two months later an 
intercostal nerve-spinal cord anastomosis was 
made. Of the 30 dogs, 25 developed “reflex 
standing and walking.” There were fewer 
serious bladder and kidney complications, less 
weight loss and no decubital ulcers in this 
group of dogs as compared with previous 
paraplegic dogs with which the authors had 
worked. 

In five of the dogs the inserted nerve was 
resected. All five lost ability of reflex stand- 
ing and walking within two to three days with 
this deficit remaining to the end of the experi- 
ment. Histological studies of the resected 
anastomoses were described showing nerve 
fibers and Schwann-like cells extending into 
the isolated distal segment of the spinal cord. 
The authors do not give an explanation as to 
why this reflex walking develops and they also 
fail to account for the continuation of reflex 
walking two to three days after the peripheral 
nerve was severed. 


Spontaneous Subarachnoid Hemorrhage. 
H. T. Ballentine, and D. M. Klein. Circula- 
tion 17:123 (June) 1958. 


Spontaneous subarachnoid hemorrhage is 
usually due to one of four basic conditions: 
(1) hypertensive-arteriosclerotic hemorrhage, 
(2) spontaneous intracerebral hematoma, (3) 
angiomatous malformation, and (4) intra- 
cranial aneurysm. 

Hypertensive arteriosclerotic hemorrhage 
commonly occurs deep within the cerebral 
hemispheres and is therefore not amenable to 
treatment. Evacuation of pressure-producing 
hematomas before mid-brain compression oc- 
curs might conceivably reduce a mortality rate 
which now reaches 90 per cent. Spontaneous 
intracerebral hematoma is usually seen in 
younger patients without significant hyper- 
tension. Bleeding usually originates from 
minute, deep-seated vascular malformations. 
Evacuation is recommended, since these 
hematomas are almost uniformly fatal if 
handled conservatively. 


Cerebral angiomatous malformations, made 
up of large, tortuous vessels, usually are found 
deep in the cerebrum. When hemorrhage 
causes an intracerebral hematoma with serious 
compression symptoms, evacuation must be 
immediate. Intracranial aneurysm is respon- 
sible for 80 per cent of spontaneous intra- 
cranial hemorrhages, exclusive of the hyper- 
tensive-arteriosclerotic type. About 77 per cent 
of aneurysms eventually rupture. In spite of 
improved technics, immediate surgery may 
carry higher risks than the disease itself. The 
best procedure is occlusion of the aneurysmal 
neck excluding the sac from the circulation 
without disturbing the hemodynamics. 


Effect of Cooling on Neuromuscular Trans- 
mission in the Rat. C. Li. Am. J. Physiol. 
194:200 (July) 1958. 


The authors report on the neuromuscular 
transmission in living mammals subjected to 
hypothermia. Twenty-seven adult albino rats 
were cooled to body temperatures as low as 
3C. while electromyographic tracings were 
obtained. Observations indicated that at 5 C. 
body temperature blockage at the neuromus- 
cular junction occurred prior to failure of 
nerve conduction. At body temperature of 
1C. the muscle still responded to direct 
stimulation after the nerve and neuromuscular 
junction ceased to function. As the animal 
was cooled from normal body temperature to 
15 C., the threshold strength of nerve stimu- 
lation for the initiation of muscle responses 
increased. It was also at about this body 
temperature the spike duration was lengthened 
and its amplitude decreased. Below this 
temperature nerve stimulation sometimes pro- 
duced no propagated spikes but end plate 
potentials. 

These findings indicate that at body tem- 
peratures of about 15(C. there was a change 
not only in the excitability of the nerve and 
the property of the muscle membrane but 
also in impulse transmission at the neuro- 
muscular junction. This would tend to indi- 
cate that the performance of the neuromuscular 
junction in the rat is most efficient at body 
temperature of 36-15C. and was impeded 
below 15 C. 


Contractility of Dystrophic Mouse Muscle. 
Alexander Sandow, and Manfred Brust. 
Am. J. Physiol. 194:557 (Sept.) 1958. 
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The authors studied gastrocnemii excised 
from 2 to 4 month old litter mate mice which 
were normal or which showed a myopathic 
recessive mutation similar in some respects to 
pseudohypertrophic muscular dystrophy. The 
excised muscles were curarized and stimulated 
electrically for twitch and tetanus tensions. 
The dystrophic muscles required 0.5 seconds 
at 110 shocks/second to achieve a plateau 
where the normal muscle did so in 0.3 seconds. 
The rate of tension rise was slower, as was the 
relaxation rate, in the affected muscles. The 
ratio of twitch tension in dystrophy compared 
to normal was 0.14, tetanus tension ratio was 
0.64. In addition, measurements of extensi- 
bility using an isotonic lever showed less 
elongation per unit force in all ranges for the 
dystonic muscles, presumably not due to con- 
nection tissue at very low tensions even though 
this might become a factor at higher weights. 


Effects of Localized Hand Cooling Versus 
Total Body Cooling on Manual Perform- 
ance. H. F. Gaydos, and E. R. Dusek. J. 
Appl. Physiol. 12:377 (May) 1958. 


Although it seems fairly well agreed that 
exposing the body to low temperatures has a 
detrimental effect on manual performance, 
the precise nature of the factors producing 
the decrement is still open to question. Sub- 
jects were tested on manual performance tasks 
under two different environmental conditions. 
Under one condition, only the subject’s hands 
were cooled while the rest of the body was 
exposed to a comfortable ambient temperature. 
In the other experimental condition the sub- 
ject worked in toto in a low ambient 
temperature. The tests were given, in both 
cases, when finger skin temperatures reached 
certain predetermined levels. No significant 
differences were found between performances 
obtained under the two conditions of exposure ; 
however, the results indicate that performance 
was impaired when finger skin temperature 
dropped. 


Intracranial Hemorrhage in Cerebral Ar- 
teriovenous Anomalies. M. W. Wood, and 
H. J. Svien. A.M.A. Arch. Neurol. & Psychiat. 
80:170 (Aug.) 1958. 


The authors present a series of 16 clinical 
cases of intracranial hemorrhage due to 
arteriovenous anomalies which were demon- 
strated either by observation at operation or 
angiography. A total of 20 episodes of sub- 
arachnoid hemorrhage were experienced by 
these patients. The patient was unconscious 
in 8 of the 20 episodes of hemorrhage, in 2 of 
the 8 for less than a day. In 6 of the 8 
instances the patient recovered, and in 2 
death occurred during the hemorrhage. 

A short review of the literature concerning 
the mortality rate due to subarachnoid hemor- 


rhage resulting from cerebral aneurysm is 
presented. It is generally accepted that 
approximately one-third of the patients die 
within the first 48 hours, another third die in 
the following 12 days and a sixth die within 
the remainder of the first 4 weeks. Surgical 
intervention considerably decreases the mor- 
tality rate. 

Follow-up studies in this series have led the 
authors to conclude that bleeding from an 
arteriovenous anomaly is not nearly as ful- 
minating as that from a cerebral aneurysm, 
that bleeding is not nearly as likely to be 
fatal and that residual neurologic deficit is 
neither as frequent or as profound as that 
associated with a bleeding cerebral aneurysm. 


Criteria for Determining the Proper Level 
of Amputation in Occlusive Vascular 
Disease. P. J. Kelly, and J. M. Janes. 


J. Bone & Joint Surg. 39:883 (July) 1957. 


Follow-up studies ranging from 18 months 
to 6 years were obtained from 307 patients 
who had undergone a total of 245 major and 
78 minor amputations of the lower extremi- 
ties at the Mayo Clinic from January 1, 1948 
to December 31, 1952. The patients were 
evaluated preoperatively by means of the 
history and physical examination. Postopera- 
tively all limbs were examined grossly and 
microscopically. 

All cases were separated into four categories 
of occlusive vascular disease: (1) athero- 
sclerosis obliterans, (2) atherosclerosis obli- 
terans with diabetes, (3) thrombo angitis 
obliterans, and (4) a miscellaneous group of 
embolic occlusions and peripheral aneurysms. 
Some distinction between acute and chronic 
involvement was also made. Sudden arterial 
occlusion from thrombosis or embolism of the 
main arterial trunk within three months prior 
to amputation was classified as an acute 
disease while those with a chronic disease had 
nothing in the history to suggest a sudden 
arterial occlusion within three months prior 
to operation. 

Atherosclerotic amputees without diabetes 
had the highest incidence of acute onset while 
the atherosclerotic amputees with diabetes had 
the highest incidence of chronic onset and 
most frequently underwent below-knee ampu- 
tations. Several broad considerations utilized 
in determining whether an amputation should 
be below or above the knee are listed. Of 
considerable interest is the fact that only 52 
of 126 patients with amputation below the 
knee were able to use a prosthesis. 


Hind Limb Blood Flow During Immersion 
Hypothermia. B. G. Covino, and W. R. 
Beavers. J. Appl. Physiol. 10:146 (Jan.) 
1957. 


The effect of hypothermia on circulation, 
particularly through specialized regions, has 
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formed the basis for numerous investigations. 
Little attention has been focused on the 
response of skeletal muscle circulation to total 
body cooling. 

Femoral arterial blood flow was measured 
by means of an electric rotameter in 36 dogs 
prior to and during hypothermia. At a rectal 
temperature of 35 C. a significant rise in blood 
flow occurred in all dogs. This increased flow 
rate was thought to be due to a fall in 
peripheral resistance since the flow increased 
as the mean arterial pressure fell. The vasv- 
dilatation could be blocked by intra-arterial 
injections of atropine or by unilateral lumbar 
sympathectomies combined with a bilateral 
adrenalectomy. 

A secondary vasodilatation occurred at a 
rectal temperature of 28-25C., apparently 
unrelated to nervous or local metabolic 
factors. The latter reaction seemed to be 
cold-induced vasodilatation since a correlation 
existed between the increased blood flow and 
an extremely low muscle temperature. 

The authors conclude that this study affords 
direct support to the theory that two distinct 
vascular beds exist in skeletal muscle — the 
normal arteriolar — capillary circuit which 
is regulated by local metabolites and arterio- 
venous anastomosis under nervous control. 


Determination of the Volume of Residual 
Urine in the Bladder without Catheteriza- 
tion. Ramzi S. Coltran, and Edward H. 
Kass. New England J. Med. 259:337 (Aug. 
14) 1958. 


A measured dose of phenolsulfonphthalein 
is given intravenously and a sufficient amount 
of time is allowed to elapse until all the dye 
is excreted. The bladder is then emptied. If 
a residual urine is present a subsequent void- 
ing will also contain the dye. The residual 
urine can be calculated from the dye concen- 
trations and the voided volume in the second 
specimen. 

Two procedures are described. In one 1 cc. 
(6 mg.) of the dye is given before bedtime. 
The patient does not void till morning and 
then voids again one hour later. In the 
second procedure only 3 mg. are given. The 
first specimen is obtained in three hours and 
the second one hour later. Concentrations 
are determined colorinstrically at 550 microns. 

In the authors’ studies the 6 mg. dose is 
entirely excreted in eight hours in normal 
functioning kidneys; 86-97 per cent of the 3 
mg. dose is excreted in three hours and 0-4.5 
per cent accurate when results are compared 
with residuals determined by catheterization. 

Test accuracy depends on adequate renal 
function. It is also limited by delayed PSP 
excretion particularly in the four-hour test. 

Applicability of the test in patients with 
urinary frequency or with variable residuals 
on successive voidings is limited. 
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Quantitative Roentgenography of Skeletal 
Mineralization in Malnourished Quechera 
Indian Boys. Harold Schraer, and Marshall 
T. Newman. Science 128:476 (Aug.) 1958. 


The authors reviewed hand films of 91 
boys from an inbred Peruvian Indian tribe. 
Previous studies indicate very low average 
daily intake of vitamins A, Be, calcium, and 
low average intake of total calories, protein 
and fat. There was also heavy infestation 
with intestinal parasites. 

By exposing an aluminum-zinc alloy wedge 
simultaneously with the hand over the plates, 
they were able to study the comparative 
density of the middle phalanx of the 5th 
finger in three places. For ages 7 to 9, and 
10 to 12, these boys did not show significant 
differences in density, but there was signifi- 
cantly less density of the bone in 13 to 15, 
and 16 to 20 year old Indian males. 

Although the authors discuss calcium intake 
and utilization as one of the probable factors, 
the “inadequate total nutritional environ- 
ment,” especially vitamins and protein, is 
likely to show equally important factors. 


Trophic Changes in the Absence of Res- 
piratory Function of the Phrenic Nerve. 
N. C. Jefferson; T. Ogawa, and H. 
Necheles. Am. J. Physiol. 193:563 (June) 
1958. 


While studying the effects of the phrenic 
nerve on gastrointestinal function, the authors 
observed that section of one phrenic nerve 
was followed by rapid degeneration of the 


musculature of the hemidiaphragm. This 
muscular degeneration was not noticed fol- 
lowing primary anastomoses of the cut ends 
of the nerve or even after the distal end was 
sutured to the proximal end of a sectioned 
vagus nerve or the same side. In seven 
animals who received electrical stimulation to 
the diaphragm after section of the phrenic 
nerve the musculature of the diaphragm was 
atrophic after a period averaging 72 days. 
The authors conclude from this scanty 
evidence that some effect or substance with 
trophic influence must be present in the 
phrenic nerve and the anastomoses before 
functional continuity of the phrenic nerve can 
be restored. It would appear that all of the 
phenomena noted in this series of experiments 
can be adequately explained on the basis of 
axonal regeneration and re-innervation. 


Absence of a General Critical Closing 
Pressure in the Isolated Perfused Lung. 
R. P. Gilbert; B. Hinshaw; H. Kuida, and 
M. B. Visscher. Am. J. Physiol. 194:160 
(July) 1958. 


Vascular resistance of many circulatory beds 
is known to increase as the pressure diminishes. 
Burton has reasoned that this increase in 
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resistance should progress to actual closure of 
small vessels once a “critical closing pressure” 
has been reached. A critical closing pressure 
for the lung vessels has not been clearly 
demonstrated. 

The authors perfused the isolated lungs of 
cats and dogs with homologous blood or 
dextran and the pressure gradient was meas- 
ured while the lung weight was followed with 
a strain-gauge weighing device. Pressure-flow 
curves were obtained during low flows and 
the pressure decay curve and rate of weight 
loss were followed after arrest of the arterial 
inflow. 

It was found that at low flows the pressure 
flow-curve turned toward the origin and when 
the inflow was completely stopped the pres- 
sure drop fell to zero. It was concluded that 
a general critical closing pressure is not 
evident in the isolated perfused dog or cat 
lung. 


Total Capillary Bed in Striated Muscles 
of Guinea Pigs Native to the Peruvian 
Mountains. E. Voldivia. Am. J. Physiol. 
194:585 (Sept.) 1958. 


The total capillary bed in striated muscle 
of guinea pigs was determined by perfusing 
the muscle with India ink and counting the 
capillaries in the cross sections of gelatin im- 
bedded muscles. Three different groups of 
animals were studied. One group consisted 
of animals born at sea level who were kept 
in large pens where free running was per- 
mitted during the entire life span. The second 
group was made up of animals who were born 
in Wisconsin and were maintained during 
their life span in small cages. The third 
group was comprised of animals born at an 
altitude of 13,800 feet and maintained at an 
altitude of 14,900 feet. Capillary counts were 
carried out on four separate muscle groups; 
the vastus lateralis, rectus femoris, internal 
gastrocnemius and the external gastrocnemius. 

No significant difference was found between 
the first and second groups of animals. How- 
ever, the animals native to the high altitude 
had an average increase in the number of 
capillaries of approximately 42 per cent. The 
ratio of the number of capillaries to the 
number of fibers was also greater in the high 
altitude guinea pigs. 

The authors conclude that this presence of 
a greater relative and absolute number of 
capillaries in the muscular tissue may be 
regarded as an important adaptive mech- 
anism at high altitude which permits the 
animals to utilize oxygen more effectively 
during muscular activity. 


Emotional Behavior Produced by Hypo- 


thalamic Stimulation. H. Nakao. 
Physiol. 194:411 (Aug.) 1958. 


Am. J. 


The author studied the effect of hypo- 
thalamic stimulation in cats to determine, if 
possible, the role of the hypothalamus in 
emotional experience or feeling. There has 
been some controversy regarding this although 
its role in emotional behavior is well accepted. 

Two types of reaction, called flight reaction 
and aggressive reaction, were again observed 
when using conditioning responses, such as 
response to buzzer and stimulation, paddle 
pushing tests, compartment avoidance and 
food avoidance. The author states that the 
present study suggests the flight and aggressive 
reactions resulting from stimulation of the 
hypothalamus of intact animals are quite 
purposeful in contrast to those of the de- 
corticate preparation. This he believes is due 
to influencing cerebral cortical function by 
information transmitted along hypothalamo- 
cortical pathways rather than directly due to 
hypothalamic activity. 


Ultrasound in the Treatment of Inter- 
vertebral Disc Syndrome. J. H. Aldes, and 
S. Grabin. Am. J. Phys. Med. 37:199 (Aug.) 
1958. 


An “intervertebral disc syndrome” is defined 
based on the extent of pain, spasm, tenderness, 
and the presence and extent of atrophy and 
scoliosis. The syndrome is classified as mild, 
moderate or severe. 

During the past five years, the authors have 
treated 209 cases with this syndrome using 
ultrasound, hot packs and massage, and 
lumbosacral corset immobilization in the 
moderate and severe groups. Of the total, 86 
per cent received total relief and 14 per cent 
little or no relief. The latter group went to 
surgery revealing a ruptured disc as the prime 
cause of the symptoms. Twelve per cent of 
the patients who received total relief had 
recurrence of symptoms in 6-18 months. 

Mention is also made of a group of 148 
patients who received shortwave diathermy 
instead of ultrasound. In this group the 
improvement rate was 52 per cent, and 29 
per cent of these showed recurrence in 3-6 
months. In addition, a seven times greater 
percentage of patients classified as severe 
received relief with ultrasound than with 
diathermy. 

The authors use the same plates and 
clinical classification as was used in 1952 to 
describe the “low back residual syndrome.” 
This makes it somewhat difficult to under- 
stand adequately the nature of the clinical 
material. 


Effect of Dilantin Sodium on Tensile 
Strength of Healing Wounds. W. G. 
Shafer; R. E. Beatty, and W. B. Davis. 
Proc. Soc. Exper. Biol. & Med. 98:348 
(June) 1958. 
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Hyperplasia of the oral gingiva is known 
to occur in patients with convulsive disorders 
receiving systemic dilantin sodium. The ad- 
ministration of dilantin to non-epileptics with 
gingival wounds has been shown to increase 
healing rates as judged histologically by 
accelerated epithelialization and _ increased 
connective tissue activity. This present study 
was designed to examine the effect of dilantin 
on the tensile strength of healing wounds in 
albino rats. 


The experimental wound consisted of a 
longitudinal incision in the abdomen of the 
rat carried down to the fascia overlying the 
abdominal muscles. Three series of control and 
experimental animals were studied. In series 
I the experimental group received 50 mg. of 
dilantin per day by stomach tube. In series 
II and III 25 mg. per day was given intra- 
muscularly. The medication was given for 
18 days prior to wound induction in all 
groups. Series I and II wounds were not 
sutured, and series III wounds were also 
studied histologically. The animals were 
sacrificed 3 and 4 days after wound infliction 
and the tensile strength determined by re- 
moving a strip of tissue perpendicular to the 
wound and recording the tension needed to 
separate the incision line. 


The animals pre-treated with dilantin 


showed tensile strengths 2.5, 2.3, and 1.8 
times greater than those of the control groups. 
These values were significant at better than 
the one per cent level. It was not possible to 
differentiate histologically wounds from the 
control and the dilantin treated animals. 


Renal Response to Exercise — Urinary 
Findings. Edwin P. Alyea, and Havner H. 
Parish, Jr. J.A.M.A. 167:807 (June 14) 
1958. 


There are many reports in the literature 
of albuminuria, cylinduria and hematuria fol- 
lowing severe exercise. The present study is 
on the urinary findings in athletes following 
severe exercise not associated with trauma. 


The authors state that in 50 to 80 per cent 
of collegiate athletes there are findings of 
albuminuria, hematuria and cylinduria. Break- 
ing these figures down into specific sports, it 
was found that the football players and crew 
racers fell in the '50 per cent class while 80 
per cent of the long distance swimmers, long 
distance track men, and LaCrosse players 
showed these urinary findings. Furthermore, 
in the long distance swimmers and track men 
with urinary findings, the majority had at 
least 3+ albuminuria and urine loaded with 
red blood cells. The authors feel that the 
severity of the exercise is a more important 
factor in producing these urinary findings than 
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the presence or absence of minor traumata as 
one would find during a football contest. 


There is reduction in the renal plasma flow 
as high as 75 per cent in the long distance 
events and the authors feel this relative 
ischemia is probably severe enough to cause 
permanent renal damage which is not recog- 
nized because of the large reserve of the 
kidneys. It is hard to say whether this 
damage is on the basis of minute foci of 
destroyed areas or whether the destruction is 
on a cellular level whick is readily reversible. 
Because there is a possibility that permanent 
renal damage results from prolonged severe 
exercise, the authors feel that athletes with 
a past history of renal disease should be 
prohibited from intercollegiate competition. 


Observations on the Harvard Step Test. 
E. N. Keen, and A. W. Sloan. J. Appl. 
Physiol. 13:241 (Sept.) 1958. 


The Harvard step test was given to 51 
medical students and 24 physical education 
students in the age range 17 to 27 years. 
Stature, weight, leg length, bi-iliac diameter, 
and resting pulse rates were measured. The 
fitness index was calculated and found to be 
significantly correlated only with resting pulse. 
The physical education students had lower 
resting pulse rates and higher fitness indices. 
A review of both supportive and conflicting 
studies in the literature is given and the im- 
portance of resting pulse rates is discussed. 


Evidence for a Double Peripheral Pathway 
for Pain. George H. Bishop, and William 
M. Landau. Science 128:712 (Sept. 26) 
1958. 


By blocking small myelinated fibers of the 
A group of sensory nerves either with pressure, 
local anesthesia or electrical tetanus, the 
authors show evidence that a second group of 
fibers, unmyelinated C fibers, conduct pain 
also. They believe that since the strength of 
shock necessary to activate fibers is many-fold 
that of the delta fibers, the intact individual 
would not be expected to have “two volleys 
of subjective pain.”” Thus, when touch and 
pricking pain are abolished in an extremity 
by a blood pressure cuff inflated to 250 mm. 
of mercury for 35-45 minutes, a deep aching 
pain can be elicited either by pressure or 
electrical stimulation of the skin. Cowhage 
(itch powder) applied to the skin under these 
conditions provokes itching which is relieved 
by scratching even though the scratching 
cannot be felt. 


medical news 


Members are invited to send to this office items of news of general interest, 
for example, those relating to society activities, new hospitals, education, etc. 
Programs should be received at least six weeks before date of meeting. 


Recent Publications by Members 


Robert V. Miller, Jr., “Electromyography 
— Uses and Limitations”; California Medi- 
cine, October, 1958. 

Arthur L. Watkins, “An Evaluation of 
Electrodiagnostic Testing’ ; The New England 
Journal of Medicine, October 30, 1958. 

Otakar Machek, and co-authors, “Intra- 
articular Injections of Hydrocortisone, Pred- 
nisolone, and Their Tertiary-Butylacetate 
Derivatives in Patients with Rheumatoid 
Arthritis and Osteoarthritis”; Journal of 
Chronic Diseases, November, 1958. 

Howard A. Rusk, “Stress as a Therapeutic 
Friend”; The West Virginia Medical Journal, 
November, 1958. 

Ernst Fischer, “Neurophysiology a Physical 
Therapist Should Know”; The Physical 
Therapy Review, November, 1958. 

Delilah Riemer, “Code of Ethics”; Ameri- 
can Archives of Rehabilitation Therapy, 
October, 1958. 

Herman Kabat and co-author, “Electro- 
myography — Aid to Diagnosis of Amyo- 
trophic Lateral Sclerosis and Motor Root 
Compression Syndromes”; The Rhode Island 
Medical Journal, November, 1958. 

Justus F. Lehmann and co-authors, “Can 
Ultrasound Be Used in the Presence of 
Surgical Metal Implants”; The Physical 
Therapy Review, December, 1958. 

Saul Machover and co-author, “The Reha- 
bilitation Coordinator as a Counselor”; 
American Archives of Rehabilitation Therapy, 
October, 1958. 

A. R. Hollender, “Recurring Nasal Poly- 
posis: A Rational Procedure for its Preven- 
tion”; A.M.A. Archives of Otolaryngology, 
May, 1958. 

Carl V. Granger, “Systematic Physical 
Management of the Patient with Rheumatoid 
Arthritis”; American Practitioner, December, 
1958. 

Howard F. Polley and co-authors, “Plasma 
17-Hydroxycorticosteroids in Patients with 
Certain Rheumatic Diseases and in Normal 
Persons: Preliminary Report”; Proceedings 
of the Staff Meetings of The Mayo Clinic, 
November 26, 1958. 


The following papers were published in 
The Journal of The American Medical 
Association : 


L. D. Baker and co-author, “Extra-Articular 
Arthrodesis of the Subtalar Joint (Grice 
Procedure)”; October 25, 1958. 

Leslie Blau, “Therapeutic Contributions of 
the Doctor of Physical Medicine”; November 
1, 1958. 

E. W. Johnson, “Examination for Muscle 
Weakness in Infants and Small Children”; 
November 8, 1958. 

Harold N. Neu, “Rehabilitation of the 
Patient with Long-Term Respiratory Paral- 
ysis”; November 22, 1958. 


The following papers were published in 
California Medicine, November, 1958. 

O. Leonard Huddleston, “Whiplash In- 
juries — Diagnosis and Treatment.” 

Leonard J. Yamshon, “Frozen Shoulder 
— Methods for Bringing about Early Mo- 
bilization.” 

Joseph E. Maschmeyer and_ co-author, 
“Seizure Problems in 250 Cerebral Palsied 
Adults.” 

David Rubin, “Ultrasonic Therapy — 
Physiological Basis and Clinical Application.” 


Books Received 


Books received are acknowledged in this 
column as full return for the courtesy of the 
senders. Reviews will be published in future 
issues of the journal. Books listed are not 
available for lending. 


Management of the Handicapped Child 
by H. Michal-Smith; Discussions on Child 
Development published by World Health 
Organization; Lumbar Dise Lesions by 
J. R. Armstrong; Suspension Therapy in 
Rehabilitation by Margaret Hollis; Clayton’s 
Electrotherapy and Actinotherapy by 
Pauline M. Scott; The Ureterovesical Junc- 
tion by John A. Hutch; Practical Electro- 
cardiography by Henry J. Marriott; The 
Closed Treatment of Common Fractures 
by John B. Sharnley; Therapeutic Exercise 
edited by Sidney Licht; The Cervical Syn- 
drome by Ruth Jackson; Schizophrenia by 
Manfred Sakel; Bone Diseases in Medical 
Practice by I. Snapper; The Physiology of 
Man by L. Langley and E. Cheraskin; 
Clinical Orthopaedics Volume 11 edited by 
Anthony F. DePalma; Medical Electrical 
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Equipment edited by Robert E. Molloy; 
Ligament and Tendon Relaxation Treated 
by Prolotherapy by George S. Hackett; The 
Cerebral-Palsied Child by Winthrop M. 
Phelps, et al; Rehabilitation After Illness 
and Accident edited by Thomas M. Ling and 
C. J. S. Malley; Principles of Research in 
Biology and Medicine by Dwight J. Ingle; 
Medico-Actuarial Mortality Charts 1953; 
Orthopedics fer the General Practitioner 
by William E. Kenney; Handbook of Ortho- 
paedic Surgery by Alfred R. Shands, Jr.; 
Medicina Fennica, 1956; Cerebral Palsy 
by Joseph D. Russ and Hyman R. Soboloff: 
Varicose Ulcers by R. Rowden Foote; Reha- 
bilitation Medicine by Howard Rusk. 


Newly Registered Therapists 
October 20, 1958 


New York University 


Sadowski, John R., 1 Valley St., Northampton, 
Mass. 


University of Wisconsin 
Hall, Gaylord L., 4839 S. W. Pasadena, 
Portland, Ore. 


October 27, 1958 


University of Colorado 
Brooke, Barbara, 3312 W. Biddison, Fort 
Worth, Texas 
Crawley, Katie , Lee, 
Quitman, Ga. 
Garman, Virginia R., RR 1, Liberty, Neb. 
Haskew, Norma, Mae, 4800 Madison Ct., 
N. E., Albuquerque, N. M. 
Isaacs, LaVonne E., 4801 Madison Ct., N. E., 
Albuquerque, N. M. 
Julian, John A., 9871 
Pacoima, Calif. 

Lewis, Mary Ann, 300 E. New England Ave., 
Worthington, Ohio 

Mandle, Leo S., 690 Albion, Denver 

Peirce, Elizabeth J., Granite Ave., Canaan, 
Conn. 

Pretzer, Arlo C., 309 4th St., W., Williston, 
N. D. 

Reinecke, Nancy Jane, 144 Main, Spearfish, 
S. D. 

Rose, LaRea W., 790 Joliet St., Aurora, Colo. 


106 -N. Quincy St., 


San Fernando Rd., 


Hermann Hospital 

Balke, Richard G., 1121 “C”, N. W., Ard- 
more, Okla. 

Butler, James D., 403 Denison Ave., Bonham, 
Texas 

Cone, James W., PO Box 121, Perry, Fla. 

Durrance, James B., 1601 E. Louisiana Ave., 
Tampa, Fla. 

Gage, George A., III, PO Box 623, Cotulla, 
Texas 

Gault, Clay R., 5302 Aurora Ave., Austin, 
Texas 

Harbine, Patrick E., Star Rte., Plains, Mont. 
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Hinton, Lauretta J., Box 165, Wewahitchka, 
Fla. 

Hoppens, Neil S., 5321 Pine, Bellaire, Texas 

Mays, James D., RR 2, Lafayette, Ind. 

McDougald, Audrey J., 2047 Jean St., 
Houston, Texas 

Palmer, Betty J., 
Texas 

Undhjem, Marlon W., 830 W. 
Bountiful, Utah 

Weigly, Lillian D., 400 Ellsworth St., Gary, 
Ind. 

Wythe, Guilford G., Jr., 


Galveston, Texas 


1026 Niagara, Houston, 


7400 S., 


1409 55th St., 


University of Kansas 

Fitzgibbon, Virginia Lee, 2123 Trevilian Way, 
Louisville, Ky. 

Foerster, Joan C., 
Kans. 

Martin, Glover, 753 E. Eastwood, Marshall, 
Mo. 

Smith, Ruby L., 908 Spruce St., Quincy, II. 

Soukup, Allen J., 315 N. Missouri, Ellsworth, 
Kans. 


1323 Ohio, 


Lawrence, 


Northwestern University 
Beebee, Dee Ann, 118 S. Russell, Aurora, Ill. 
Boggs, Mary Beth, 1718 Seneca, Flint, Mich. 
Chesmer, Edith M., RD 2, Pulaski, Pa. 


Groves, Judith J., 2504 Kings Highway, 
Louisville, Ky. 
Hauser, Constance Ann, 640 Hill Rd., 


Winnetka, 

Hearn, Marsha Lee, 503 N. Broadway, Salem, 
Ill. 

Johnson, Barbara Gay, 1066 E. 7th S., Salt 
Lake City 

Klibanski, Mordecai, 1306 W. North Shore 
Ave., Chicago 

Kreider, Russell R., 504 Pleasant St., Boulder, 
Colo. 

Nielsen, Sandra Jean, 1452 W. Fargo Ave., 
Chicago 

Peters, Beverly Ann, RR 3, Raymond, Minn. 

Petterson, Laura, 500 E. 49th St., Chicago 

Polka, Regina, 509 Lake St., Maywood, IIl. 

Rademacher, Joan, 2014 S. 3rd Ave., May- 
wood, IIl. 

Royer, Betty C., 
ville, Ohio 

Terhune, Catherine C., 
Burley, Idaho 

Thornburg, Noel G., 538 S. Main St., Parker, 
Ind. 


135 Greenmount, Barnes- 


1419 Burton Ave., 


November 12, 1958 


Albany Medical College 
Ackerman, Toby, 135 Leyfred Terr., Spring- 
field, Mass. 
Moravetz, Patricia Ann, 3813 Fourth St., N., 
Arlington, Va. 
Oliver, Gertrude, Box 474, Aberdeen, Md. 
Roos, Sharon L., 8 Riverside Pl., Alplaus, 
Taggart, Roxane B., Alice Dr., 
Ronkonkoma, L.I., N. Y. 
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Army Medical Service School 
Brown, Mildred, 360 Hamilton St., Fairmont, 
W. Va. 
Brown, Molly I., Rt. 1, Newnan, Ga. 
Hall, Mary S., 1603 Rose Ave., Ocala, Fla. 
Pope, Edwina F., Rt. 1, Stony Point, N. C. 


University of Colorado 
Schmidt, Richard L., 7916 S. Perry St., 
Chicago 
Vallano, Jerry J., 1412 Krameria, Denver 


November 17, 1958 


Army Medical Service School 
Adams, Carol Jo, 2601 S. Grant St., Arlington, 
a. 
Cook, Mary Beth, Steward, IIl. 
Ozburn, Mary Sue, 226 E. 48th St., Savannah, 
Ga. 
University of Buffalo 
Krum, Priscilla B., 210 60th St., Niagara 
Falls, N. Y. 
Lupi, Frances A., 906 Belmont Ave., Utica, 
4 
Shoemaker, Ann Lee, 
Newfane, N. Y. 


Columbia University 
Blumenfeld, Diana M., 4700 Park Ridge Rd., 


Sacramento, Calif. 

Buechner, Katherine M., 387 Rugby Rd., 
Brooklyn 

Cirone, Anna, 1659 50th St., Brooklyn 

Heath, Barbara W., 1835 Beacon St., Waban, 
Mass. 

Hodges, Abby J., 510A N. Bond St., Baltimore 

Jolly, Mary Evelyn, 37 Newell Dr., Bloom- 
field, N. J. 

Larson, Alexander U., Box 158, Bard Hall, 
Columbia Univ., New York 

Nunke, Carol, 2505 Aqueduct Ave., New York 

Poag, Barbara L., 894 Riverside Dr., New York 

Potash, Mary-Ellen, 840 Capouse Ave., Scran- 
ton, Pa. 

Roach, Doreen M., Lake Shore Rd., Platts- 
burgh, N. Y. 

Scully, Rosemary M., 
Weirton, W. Va. 

Shechtman, Donald Y., 2776 Sedgwick Ave., 
Bronx, N. Y. 

Sykes, Mary Carolyn, 314 N. Patrick St., 
Leaksville, N. C. 


New York University 

Agate, Marjorie A., 860 Fifth Ave., New York 

Bock, Frances V., 14901 N. E. 2nd Ave., 
North Miami, Fla. 

Borbe, Harry G., 116 Hilton Ave., Maple- 
wood, N. J. 

Brown, Elliott, 3030 Surf Ave., Brooklyn 

Edwards, Eugene A., 305 W. 18th St., 
New York 

Epps, William H., 137 W. 145th St., New York 

Lubin, Lester, 99-05 63rd Dr., Rego Park, 

Meyer, Eva R., 55 Myrtle Ave., Bridgeport, 
Conn. 


22 Ketchum Ave., 


3713 Hanlin Way, 


Nerli, Louis S., 274 Monticello Ave., Jersey 
City, N. J. 

Rose, Mavis V., 56 W. 112th, New York 

Sillari, Joan A., 163 Baier Ave., New Bruns- 
wick, N. J. 

Wesotsky, Olga, 233 E. 80th St., New York 

Zylstra, Marvin K., 368 Haledon Ave., 
Paterson, N. J. 


University of Pennsylvania 


Billion, Charles D., 820 Park Ave., Albany, 
N. Y. 

Brady, Glenda J., Box 41, Conover, N. C. 

Brody, Mary K., 227 S. 44th St., Philadelphia 

Buller, Phyllis, Old Zionsville, Pa. 

Cowan, Hazel L., 109 Linden Ave., Mercers- 
burg, Pa. 

Derring, Elwood J., 
Oaklyn, N. J. 

Dubiel, Norman J., 446 Main St., New York 
Mills, N. Y. 

Everett, Mary Alice, 134 White Horse Ave., 
Trenton, N. J. 

Frey, Douglas E., 2011 Addison St., Phila- 
delphia 

Gay, Maryann R., Box 883, Raleigh, N. C. 

Grimison, Susan P., 1254 Peckiamen Ave., 
Reading, Pa. 

Kimble, Lila Mae, 
Alexandria, Va. 

Klenen, Jo Anne, 218 Southwood Dr., Buffalo 

Krebs, Gabriella, 58 Warfield St., Upper 
Montclair, N. J. 

Kishner, Francis J,., 
Chester, Pa. 

Mazzacone, Richard S., RFD 3, Box 416, 
Saugerties, N. Y. 

Mikush, Donald C., 42 Pulaski St., Wilkes- 
Barre, Pa. 

Nicholas, Alfred E., 
Highland Park, N. J. 

Paisley, Kenneth O., 
Berwick, Pa. 

Paschall, Nancy Jo, RFD No. 2, Norlina, N. C. 

Plasterer, Jean Marie, 150 W. Louther St., 
Carlisle, Pa. 

Reifsnyder, Robert N., 
Narberth, Pa. 

Robinson, John W., 2411 W. Cumberland 
St., Philadelphia 

Roof, Margaret S., 121 S. Woodrow St., 
Columbia, S. C. 

Sawyers, James M., 252 Bay Ave., Patchogue, 
N. Y. 

Sitkoff, Marvin, 4430 Pine St., Philadelphia 

Smith, Candace M., 3605 Baring St., Phila- 
delphia 

Smith, Martha C., 743 College Ave., Lan- 
caster, Pa. 

Spiller, Mary M., 603 Ogden Ave., Swarth- 
more, Pa. 

Vandegrift, Shirley Ann, 211 Edge Hill Rd., 
Glenside, Pa. 

Weber, Mary Ellen, 3604 Plyers Mill Rd., 
Kensington, Md. 

Weiler, Bonnie Lee, 8231 Bayard Rd., Phila- 
delphia 


113. Manheim Ave., 


1122 Colonial Ave., 


614 Highland Ave., 


185 Highland Ave., 


1421 Market St., 


115 Dudley Ave., 
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Weiskopf, Albert, 4042 Walnut St., Phila- 
delphia 

Wilson, Mildred L., 105 W. Lancaster Ave., 
Downington, Pa. 


Grady Vaughn — Baylor University 


Womack, Phala A., 1012 W. 8th St., Chester, 
Pa. 


November 25, 1958 


University of California 
Thompson, Joan S., 245 Washington Ct., 
Richmond, Calif. 


New York University 
Weiss, Paul, 2338 E. 23rd St., Brooklyn 


Stanford University 
Blankenship, Jean A., 2934 Watt Ave., 
Sacramento, Calif. 


December 5, 1958 


Childrens Hospital Society 

Enomoto, Ruth T., 316 N. Bixel St., Los 
Angeles 

Jensen, Ione R., 1201 “F” St., Wasco, Calif. 

Masato, June J., 3027 12th Ave., Los Angeles 

Sakata, Jane S., 2036 Victoria Ave., Los 
Angeles : 

Stevens, Marilynn L., 1211 N. New Hamp- 
shire Ave., Los Angeles 

Medical College of Virginia 

Childers, Janet O., 525 King George Ave., 
Roancke, Va. 

Daniels, Charlotte F., 6604 Gude Ave., 
Takoma Park, Md. 

Johnson, Martha L., 6 Cottage Pl., Baldwin, 

McDonald, Marianne E., 3300 Dill Ave., 
Richmond, Va. 

McGee, Patricia P., 1311 Caroline St., 
Fredericksburg, Va. 


Prince, Marcia H., 1309 Queen St., Potts- 
town, Pa. 

Sheffer, Chester L., Jr., 142 S. Franklin St., 
Red Lion, Pa. 

Snelling, Joseph C., 1309 4th Ave., W., 
Birmingham, Ala. 

Townsend, Ronnie E., 314 Walker St., 
Danville, Va. 

Yerger, Barbara Ann, 151 N. Hanover St., 
Pottstown, Pa. 


University of Southern California 
Berriman, Dorothy R., 230 Fair Oaks Ave., 
South Pasadena, Calif. 
Gottdank, Marilyn B., 1344% S. Cochrun 
Ave., Los Angeles 


American Institute of 
Ultrasonics in Medicine 
At the interim meeting of the American 
Institute of Ultrasonics in Medicine held in 
Philadelphia, August 23, 1958, the following 
officiers and members of the Executive Board 
were elected for 1959-1960: 


President 
Jerome Gersten, M.D., Denver, Colorado 


Secretary-Treasurer 
John H. Aldes, M.D., Los Angeles, Calif. 


Executive Board 
John H. Aldes, M.D., Los Angeles, Calif. 
Herman Bearzy, M.D., Dayton, Ohio 
William Bierman, M.D., New York, N. Y. 
Karl T. Dussik, M.D., Lexington, Mass. 
William J. Fry, M.S., Urbana, Illinois 
Jerome Gersten, M.D., Denver, Colorado 
Arthur C. Jones, M.D., Portland, Oregon 
John H. Kuitert, Lt. Col., M.C., Ottawa, 
Can. 
William D. Paul, M.D., Iowa City, Iowa 
Ferdinand Schwartz, M.D., Birmingham, 
Ala. 


Specia ists in Dependable 


Whedical Repair 
FRED LANDAUER CO. | 


Equipment for 11 BLENHEIM COURT — 
ROCKVILLE CENTRE, L. NEW YORK 
Physical Therapy, Tel. RO 6-4527 
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You are 
fo 


ana application fo present 


A SCIENTIFIC PAPER, EXHIBIT OR FILM 
AT THE 


37th Annual Session 
of the 
American Congress of 
Physical Medicine and Rehabilitation 


Minneapolis Hotel Leamington 
August 30-September 4, 1959 
Please check one or any of the following. Upon receipt of this 
preliminary information form, official application blanks will be sent to 


you. The decision of the Program Committee for the 1959 session 
covering any portion of the meeting will be final. 


_] I wish to present a scientific paper; the tentative title is 


[] I wish to present a scientific exhibit; the tentative title is 


() I wish to present a scientific film; the tentative title is 


SIGNATURE 


(Please Print Your Name Here) 
ADDRESS. 


(Please Print) 
DATE__ 
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US KEEP 
THE THINGS 
WORTH KEEPING 


Ir you're a father, you 
don’t have to look into 
your briefcase for the 
facts on how much peace 
is worth to you. 

The answer is right in 
your heart. 

But keeping the peace 
isn’t just a matter of want- 
ing it. Peace costs money. 
Money for strength to 
keep the peace. Money 
for science and education 
to help make peace last- 
ing. And money saved by 
individuals to keep our 
economy healthy. 

Every U.S. Savings 
Bond you buy is a direct 
investment in America’s 
Peace Power. It not only 
earns money for you—it 
earns peace. And it helps 
us keep the things worth 
keeping. 

Are you buyingasmany 
Bonds as you might? 

Photograph by Harold Halma 
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American Academy of 
Physical Medicine and Rehabilitation 
Officers and Committees 


1959 


Officers 


President — Louis B. Newman 
President-Elect — Clarence W. Dail 
Vice-President — Ray Piaskoski 

Secretary — Harriet E. Gillette 

Treasurer — James W. Rae, Jr. 

Executive Secretary — Dorothea C. Augustin 


Board of Governors 


Robert W. Boyle 
Clarence W. Dail Max K. Newman 
Harriet E. Gillette Ray Piaskoski 
Morton Hoberman James W. Rae, Jr. 
Louis B. Newman George D. Wilson 


Advisory Committee for Advancement 
of Physical Medicine and Rehabilitation 


Donald A. Covalt, Chairman 
Frances Baker Herman J. Flax 
Herman J. Bearzy Everill W. Fowlks 
Hans J. Behrend Frank J. Schaffer 
Gusta Davidsohn Samuel S. Sverdlik 
Donald J. Erickson Bror S. Troedsson 
Murray B. Ferderber Harry T. Zankel 


By-Laws 


Robert W. Boyle, Chairman 
Ralph E. DeForest 

Shelby G. Gamble 

Glenn Gullickson, Jr. 

Gordon M. Martin 

Herman L. Rudolph 

Joseph N. Schaeffer 

Dorothea C. Augustin, Ex-officio 
F. Manley Brist, Ex-officio 


Committee on Committees 


Robert C. Darling, Chairman 
Folke Becker 

Arthur C. Jones 

Joseph B. Rogoff 

David Rubin 

Jerome Weiss 


Economics in Private Practice 


Arthur A. Rodriquez, Chairman 
Nila Kirkpatrick Covalt 

Lee B. Greene 

Isadore Levin 

Max K. Newman 

Leonard J. Yamshon 


Liaison with American Congress of 
Physical Medicine and Rehabilitation 


George D. Wilson, Chairman 
Carrie E. Chapman 

Fred B. Moor 

Donald L. Rose 


Liaison with 
American Hospital Association 


H. Worley Kendell, Chairman 
Harold Dinken 

A.B.C. Knudson 

Frank H. Krusen 

Oscar O. Selke, Jr. 


Liaison with Anesthesiology, 
Pathology, and Radiology 


Joseph L. Koczur, Chairman 
Robert C. Darling 

James W. Rae, Jr. 

Arthur L. Watkins 

Ralph E. Worden 

Walter J. Zeiter 


Liaison with Association 
of American Medical Colleges 


Charles D. Shields, Chairman 
Joseph G. Benton 

Herbert Kent 

Frederic J. Kottke 

George M. Piersol 

Jerome S. Tobis 

Peter A. Volpe 


Liaison with Electromyography, 
Ultrasonics, and Mechanotherapy 


William Bierman, Chairman 
O. Leonard Huddleston 
George H. Koepke 

William D. Paul 


Membership 


Sedgwick Mead, Chairman 
Edward M. Krusen, Jr. 
Lewis A. Leavitt 


Nominating 


Glenn Gullickson, Jr., Chairman 
A.B.C. Knudson 
Edward W. Lowman 


Program 


Joseph G. Benton, Chairman 
Miland E. Knapp 
Charles D. Shields 


Research in Orthetics and Prosthetics 


Bruce B. Grynbaum, Chairman 
Arthur S. Abramson 

Robert L. Bennett 

George G. Deaver 

Roy H. Nyquist 

Herbert W. Park 

Odon F. von Werssowetz 
Charles S. Wise 


Members 


Standing Committees of the 


American Congress of Physical Medicine and Rehabilitation 


Advances in Education 


Robert W. Boyle, Chairman 
Harriet E. Gillette | 
Miland E. Knapp 

Harold N. Neu 

Elias M. Throne 


Awards for Scientific Exhibits 


David M. Paul, Chairman 
Herman J. Bearzy 

Donald J. Erickson 

John H. Kuitert 

Joseph B. Rogoff 


Balneology and Health Resorts 


Igho H. Kornblueh, Chairman 
Charles H. Flint 

Boris J. Paul 

Edward P. Reese 

Edwin Smith 


Chronically Ill and Aged 


Joseph N. Schaeffer, Chairman 
Murray B. Ferderber 

Edward W. Lowman 

Leo Rosenberg 


Constitution and By-Laws 


Richard T. Smith, Chairman 
Earl C. Elkins 

John H. Kuitert 

Robert C. Darling, Ex-o fficio 


Cooperation with Air Force, 
Army, Navy, Public Health 
and Veterans Administration 


Walter J. Treanor, Chairman 
Robert V. Miller, Jr. 

Arthur E. White 

A.B.C. Knudson, Ex-officio 


Cooperation with Food 
and Drug Administration 


Thomas P. Anderson, Chairman 
Kenneth C. Archibald 

Leo Dobrin 

Lucile M. Eising 

Donald J. Erickson 

Rex O. McMorris 

David Rubin 

Frederick J. Sheffield 

George C. Twombly 


1959 


Correlation of Physical 
Medicine and Psychiatry 


Daniel Dancik, Chairman 
Allen W. Byrnes 

A. Ray Dawson 

Lucile M. Eising 

Anita M. Isaac 

Frazer Parry 

William C. Schaefer 


Essay Award 
(ACPM&R Annual Essay Award 


an 
Bernard M. Baruch Essay Award) 


George D. Williams, Chairman 
Frederic T. Jung 

Gordon M. Martin 

Fred B. Moor 

George M. Piersol 


Ethics 


George H. Koepke, Chairman 
Louis P. Britt 

E. C. Christensen 

Maxwell D. Flank 

Robert M. Krout 


Finance 


Louis B. Newman, Chairman 
Everill W. Fowlks 

George C. Twombly 

Frank H. Krusen, Ex-officio 


Foster, Encourage and 
Coordinate Research Projects 


Joseph Goodgold, Chairman 
David I. Abramson 

Harvey E. Billig, Jr. 

Ralph E. DeForest 

Bror S. Troedsson 


Gold Key Award 


Donald A. Covalt, Chairman 
Donald J. Erickson 

Louis B. Newman 

Charles D. Shields 

Jerome S. Tobis 


Implementation of Departments 
of Physical Medicine and 
Rehabilitation in Medical Schools 


Joseph G. Benton, Chairman 
Arthur S. Abramson 

James W. Rae, Jr. 

William C. Schaefer 


Legislation 


Bruce B. Grynbaum, Chairman 
Harold Dinken 

Sherburne W. Heath, Jr. 
Donald L. Rose 

Oscar O. Selke, Jr. 

Paul A. Shea 

Charles S. Wise 


Medical Auxiliary Services 
Related to Physical Medicine 
and Rehabilitation 


Robert V. Miller, Jr., Chairman 
Herman J. Bearzy 

Donald A. Covalt 

Harold Dinken 

George M. Piersol 

Arthur A. Rodriquez 

Bror S. Troedsson 


Medical Economics 


Arthur A. Rodriquez, Chairman 
Herman J. Bearzy 
Joseph E. Cox 

S. Malvern Dorinson 
Lee B. Greene 

Edward M. Krusen, Jr. 
William J. La Joie 
Nicholas D. Mauriello 
Herman L. Rudolph 
Paul A. Shea 

Leonard J. Yamshon 


Meeting Place 


Walter J. Zeiter, Chairman 
Morton Hoberman 

H. Worley Kendell 

Howard F. Polley 

Keith Stillwell 

Dorothea C. Augustin, Ex-officio 


Membership 


Otto Eisert, Chairman 
Hilda B. Case 

Carrie E. Chapman 
Robert F. Dow 
Herbert Kent 

Gustave Gingras 


Memorials and Lectureships 


Frederic T. Jung, Chairman 
Clarence W. Dail 
Wm. Benham Snow 


Nominating 


Donald L. Rose, Chairman 
Robert W. Boyle 

Miland E. Knapp 

A.B.C. Knudson 

Jerome S. Tobis 


Ortheses and Prostheses 


Arthur S. Abramson, Chairman 
Charles O. Bechtol 

William J. Erdman, II 

Harold W. Glattly 

Odon F. von Werssowetz 


Private Practice 


Lee B. Greene, Chairman 
S. Malvern Dorinson 
Sherburne W. Heath, Jr. 
David Siegel 


Program 


Everill W. Fowlks, Chairman 
Harvey E. Billig, Jr. 

Albert L. Cooper 

Glenn Gullickson, Jr. 

Milton Lowenthal 

William J. O’Rourke 

Jerome S. Tobis 

Walter J. Zeiter 

Dorothea C. Augustin, Ex-officio 


Public Relations 


Ralph E. Worden, Chairman 
Ernest F. Adams 
Herman L. Rudolph 


Rehabili*ation Centers 


Nila Kirkpatrick Covalt, Chairman 
Herman J. Flax 
Gustave Gingras 

O. Leonard Huddleston 
Kenneth S. Landauer 
Justus F. Lehmann 
Edward W. Lowman 
Frazer Parry 
Constantine G. Psaki 
Juan Jose Quezada 
Jack Sokolow 

Arthur E. White 

Ralph E. Worden 


REGIONAL OFFICERS 
AMERICAN CONGRESS OF PHYSICAL MEDICINE AND REHABILITATION 


EASTERN SECTION — Chairman, Isadore 
Levin, Washington 6, D. C.; Secretary, W. 
Theodore Liberson, State of Connecticut 
Veterans Home and Hosp., West St., Rocky 
Hill, Conn. 

States represented: Connecticut, Delaware, 
Maine, Maryland, Massachusetts, New Hamp- 
shire, New Jersey, New York, Pennsylvania, 
Rhode Island, Vermont and (District of 
Columbia). 


MIDWESTERN SECTION — Chairman, 
Harold N. Neu, Omaha; Secretary, Adeline B. 
Gauger, VA Center, Wadsworth, Kans. 

States represented: Colorado, Illinois, Iowa, 
Kansas, Minnesota, Missouri, Nebraska, North 
Dakota, South Dakota, Wisconsin and Wyoming. 


WESTERN SECTION — Chairman, Robert 
V. Miller, Jr., Los Angeles; Secretary, Carrie E. 
Chapman, Chief, Physical Medicine and Reha- 
bilitation, VA Hospital, 13th and Harrison Sts., 
Oakland, Calif. 

States represented: Arizona, California, Utah 
and Territory of Hawaii. 


NORTHWESTERN SECTION—Chairman, 
Duane A. Schram, Winslow, Wash.; Secretary, 
Sherburne W. Heath, Jr., 757 Medical-Dental 
Bidg., Seattle. 


States represented: Idaho, Montana, Oregon 
and Washington. 


CENTRAL SECTION — Chairman, Rex O. 
McMorris, Louisville, Ky.; Secretary, Richard 
F. Baer, 1213 Elco Dr., Maumee, Ohio. 


States represented: Indiana, Kentucky, 
Michigan, Ohio, Virginia and West Virginia. 


SOUTHERN SECTION — Chairman, 
Herbert W. Park, Richmond, Va.; Secretary, 
Solomon Winokur, 4729 Prytania St., New 
Orleans. 


States represented: Alabama, Arkansas, 
Florida, Georgia, Louisiana, Mississippi, New 
Mexico, North Carolina,. Oklahoma, South 
Carolina, Tennessee and Texas. 
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Announcing 


The Sixth Essay Award 


sponsored by the 


AMERICAN CONGRESS OF PHYSICAL 
MEDICINE AND REHABILITATION 


To stimulate interest in the field of physical medicine and rehabilitation, the 
American Congress of Physical Medicine and Rehabilitation will award annually, 
a prize for an essay on any subject relating to physical medicine and rehabilita- 
tion. The contest, while open to anyone, is primarily directed to interns, residents, 
graduate students in the pre-clinical sciences and graduate students in physical 
medicine and rehabilitation. The Essay Award Committee suggests that members 
of the American Congress and American Academy of Physical Medicine and Re- 
habilitation bring this announcement to the attention of interested persons. The 
following rules and regulations apply to the contest: 


1. Any subject of interest or pertaining to the field of physical medicine and 
rehabilitation may be submitted. 


2. Manuscripts must be in the office of the American Congress of Physical 
Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, not later than 
March 2, 1959. 


3. Contributions will be accepted from interns, residents, graduate students 
in the pre-clinical sciences, and graduate students in physical medicine and rehabil- 
itation. 


4. The essay must not have been published previously. 


5. The American Congress of Physical Medicine and Rehabilitation shall have 
the exclusive right to publish the winning essay in its official journal, the ARCHIVES 
OF PHYSICAL MEDICINE AND REHABILITATION. 


6. Manuscripts must not exceed 3000 words (exclusive of headings, refer- 
ences, legends for cuts, tables, etc.), and the number of words should be stated 


on the title page. An original and one carbon copy of the manuscript must be 
submitted. 


7. The winner shall receive a cash award of $200. 


8. The winner shall be determined by the Essay Award Committee com- 
posed of four members of the American Congress of Physical Medicine and 
Rehabilitation. 


9. All manuscripts will be returned as soon as possible after the name of the 
winner is announced. 


10. The American Congress of Physical Medicine and Rehabilitation reserves 
the right to make no award if, in the judgment of the Essay Award Committee, no 
contribution is acceptable. Announcement of the winner will be made at the 
annual meeting. 
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BERNARD M. BARUCH ESSAY AWARD—# 
Sponsored by the 


AMERICAN CONGRESS 
of 

PHYSICAL MEDICINE 

AND REHABILITATION = 


y * annual award of $100 will be given as a prize for an essay 
on any subject relating to physical medicine and rehabilitation. 
The following rules and regulations apply: 


1. Any subject of interest or pertaining to the field of physical med- 
icine and rehabilitation may be submitted. 


2. Manuscripts must be in the office of the American Congress of 
Physical Medicine and Rehabilitation, 30 N. Michigan Ave., Chicago 2, 
not later than March 2, 1959. 


3. Contributions will be accepted from medical students only. 

4. The American Congress of Physical Medicine and Rehabilitation 
shall have the exclusive right to publish the winning essay in its official 
journal, the Archives of Physical Medicine and Rehabilitation. 


5. Manuscripts must not exceed 3000 words (exclusive of headings, 
references, legends for cuts, tables, etc.), and the number of words should 
be stated on the title page. An original and one carbon copy of the manu- 
script must be submitted. 


6. The essay must not have been published previously. 
7. The winner shall receive a cash award of $100. 


8. The winner shall be determined by the Essay Award Committee 
composed of four members of the American Congress of Physical Medicine 
and Rehabilitation. 


9. All manuscripts will be returned as soon as possible after the name 
of the winner is announced. The winning manuscript becomes the ex- 
clusive property of the American Congress of Physical Medicine and 
tehabilitation. 


10. The American Congress of Physical Medicine and Rehabilitation 
reserves the right to make no award if, in the judgment of the Essay 
Award Committee, no contribution is acceptable. Announcement of the 
winner will be made at the annual meeting. 
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3rd International Congress of Physical Medicine 
Ile Congres international de Medecine Physique 
3° Congreso internacional de Medicina Fisica 


3. internationalen Kongress fur Physikalische Medizin 


PATRON 
The Honorable Richard Nixon 


The Vice President of the United States 


PATRONESS 
Mrs. Richard Nixon 


Whek of 


August 21, 1960 


WASHINGTON, D. C., U.S.A. 


Preliminary information regarding this meeting may be had from the Office of the Secretary General 
WALTER J. ZEITER, M.D., or from the Executive Secretary, DOROTHEA C. AUGUSTIN, 
30 North Michigan Avenue, Chicago 2, Illinois. 


« 


